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Some Uses of Numbers 


In talking about a football game you will probably use numbers. 
You may want to know the score, what quarter it is, the number 
of minutes left to play in the quarter, or the number of yards 
made on a certain play. You may also want to know the average 
weight of the players on a team or who the player wearing num- 
ber 72 is. Probably you can think of many more ways in which 
numbers can be used while watching or discussing a football game. 


Most of the questions listed above can be answered by using 
numbers to tell how many. The numbers may tell how many per- 
sons or objects. They may tell how many units of measure. They 
may be used to identify the players, the gates to the field, or 
the rows, sections, and seats in the stands. Numbers are used 
either to tell how many or how much of something, or to identify 
a person or thing. 


1. What kinds of measuring instruments would be used during 
a football game? 

2. What kinds of measuring units are used in giving the prog- 
ress and the results of the game? 

3. In what ways are numbers used in laying out a football 
field? In building a stadium? In equipping the players? 

4. What do you think would be the result if we should sudden- 
ly lose our ability to use numbers? 


5. Discuss ways that numbers are used in your community. 


The Meaning of Numbers 


You know that we use numbers to tell how many. The use of 
numbers to show how many there are, how many times something 
was done, or to identify a person or thing, is called notation. 
The use of numbers in adding, subtracting, multiplying, or 
dividing to answer a question is called computation. 

Sometimes you must use words with a number in order to ex- 
press your meaning completely. For example: 


e@ The number 25 by itself expresses frequency of units. 

@ 25 pounds (25 lb.) expresses quantity of a specific type. 

@ 25 lb. of butter expresses quantity and kind. 

@ 25 lb. of Grade A butter expresses quantity, kind, and quality. 
e@ Auto license number 102-057 shows identity (which one). 


1. Tell what each of the following expresses or shows: 207; 
$19.75; 250 turkeys; 16 gal. of Grade A milk; 27 yr.; 18 bu.; 
6 flocks of Canadian geese; California 8-365; 26 North Ash 
Street; Room 306. 

How many tally marks are there below? You cannot tell how 
many without counting them. Count them to find how many. 


fash ae Sah) 20 = |e ee hia 


When you count the tally marks and write the number 26, you 
have changed each ten units (ones) to one of the next larger 
unit (tens); so the number 26 means 2 tens and 6 ones. When 
you read the number 125, you know at once that it means 1 hun- 
dred, 2 tens, and 5 ones. 

2. Tell what each of these numbers means: 16, 20, 37, 103, 
200, 375, 6. 


Understanding Decimal Integers 


The word decimal is derived from the Latin word decem, which 
means ten. Our number system is a decimal system because each 
unit is ten times larger than the unit to its right. 


Study the chart at the right. The num- 
ber 1111 is a four-place number because in 
writing it you use thousands’ place, hun- 
dreds’ place, tens’ place, and ones’ place. 
Thousands, hundreds, tens, and ones are 
decimal units of different values. The 
place where each figure 1 is written shows 
which decimal value it represents. Each 
1 represents a value ten times greater than 
the 1 in the next place to its right. 

1. What does each 1 in the number 1111 
mean? Which 1 in the number represents 
the decimal unit of greatest value? The unit of least value? 

The number 36507 states a frequency (or tells how many) for 
each decimal unit in the number. The frequencies are: ones, 7; 
tens, not any; hundreds, 5; thousands, 6; and ten-thousands, 3. 


2. For each of these numbers name each decimal unit and give 
its frequency: 25 6 187 5048 75,866 234 875 326,482 


A number equals the 
sum of the products ob- 
tained by multiplying 
each decimal unit value 
in the number by its 
frequency. The chart at 
the right shows that 
each of the figures 3, 4, 
and 8 shows the frequency 
of decimal units in the 
place where it is written. What does zero show? 


3. Which is the highest frequency in 3408? The lowest? Which 
decimal unit has the greatest value? The least? 


4. Make charts like the one just above to show the meaning of 
each of these numbers: 5206 62,702 5000 78 914 204,562 
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Reading and Writing Large Numbers 


Astronomers tell us that the nearest star is about 45 light- 
years away. Light travels at a speed of about 186,000 miles a 
second. A light-year is the distance light travels in a year, which 
is about 5,880,000,000,000 miles. These numbers are easily read 
if they are first separated by commas into periods. 

The chart at the left gives 

ve “ the period names. The num- 
Ba | On ee bers in each period are read 
Hit separately with the period 
sie name. Light travels at the 
speed of 186 thousand miles a 
second. A light-year equals 
5 trillion, 880 billion miles. 


Read this statement. Be sure to read the numbers correctly. 


1. The estimated cost of the United States government for 1955 
was $63,500,000,000 or about $400,200,000 less than the 1954 
cost. 


When there are zeros in all three places of a period, omit 
that period and read the next period. 387,000,793,256,007 is 
read, 387 trillion, 793 million, 256 thousand, 7. 


Read these numbers. Then write them using words. 


2. 1,300,100 17,009,098 1,918,315,275 5,400,000,000,000 
3. 601,000,400 21,527 023,365,087 900,009,000 008,999 
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Understanding Decimal Fractions and Mixed Decimals 


A decimal number may be an integer, as the number 24, a dec- 
imal fraction, as the number .014, or a mixed decimal, as the 
number 24.104. A mixed decimal consists of an integer and a 
decimal fraction. 

On the chart at the right you 
see the decimal fraction one- 
hundred forty-five ten thousandths. 
You also see the mixed number 
twenty-four and one-hundred four 
thousandths. Notice that the dec- 
imal point shows you where the 
integer ends and the decimal 
fraction begins. 

1. What is the place name of 
the 5 in .0145? Of the 1? Of 
the 4? 

2. What is the place name of each 4 in 24.104? In .000144? 


3. What is the integer in 24.104? What is the decimal frac- 
tion? Why is 24.104 called a mixed decimal? 

Read a decimal fraction as you read an integer. Then say the 
name of the last place to the right of the decimal point. Read 
a mixed decimal by reading the integer, saying and, and then 
reading the decimal fraction. 

Read the following decimal fractions. Then write them in 
words. 


4, .5 ae P| .08 .05 04 15 


DB. 222 mi) 07 3404 .24376 


Read the following mixed decimals. Then write them in words. 


6. 8.9 17.08 230.197 1,243.2354 19.001 
7. 2,007.3156 229.876 2,007.00356 19,999.9989 


8. Write the following decimal fractions and mixed decimals 
using figures: nine tenths; five hundredths; fifteen thousandths; 
six and fifteen hundredths; fifteen and three tenths. 


How Numbers Are Rounded 


The shaft in the picture is 1.253 inches in diameter. Correct to 
the nearest hundredth, the measurement is 1.25 in. because 1.253 
rounded to the nearest hundredth equals 1.25. 


1. When rounded to the nearest hundredth, 1.250, 1.251, 1.252, 
1.253, or 1.254 equals 1.25; and 1.255, 1.256, 1.257, 1 258, or 
1.259 equals 1.26. Be ready to tell the dls why this is true. 


The diameter of the earth at the equator, 7926.7 
miles, can be rounded as shown at the right. 


2. Which number shows the diameter rounded to 
the nearest one? The nearest ten? The nearest hun- 
dred? The nearest thousand? Explain each process. 


3. Round to the nearest tenth: 6.06 17.83 6.35 
38.08 10.95 9999 5.04 359.96 .98 


4. Round to the nearest hundredth: 1.343 4.645 8.907 
009 =5.591 998 2.401 5.996 9.235 9.995 


5. Round to the nearest one, then to the nearest ten, and next 
to the nearest hundred: 497.2 951.6 826.4 94849 7828 
19,968.5 385.1 99,972.9 


Understanding Roman Numbers 


The seven Roman symbols used in writing Roman numbers are 
shown above with their decimal number equivalents. Notice that 
a line, or bar, above a symbol increases its value 1000 times. 


Roman numbers differ from our Hindu-Arabic decimal numbers 
in several ways. Each Roman numeral has a fixed value regardless 
of where it is written. In a decimal number the place where a 
figure is written shows the value of the decimal units which 
that figure represents. III as a Roman number = 1 one, 1 one, 
and 1 one. 111 as a decimal number = 1 hundred, 1 ten, and 1 one. 


The rules for writing Roman numbers are as follows: 


e A numeral following another numeral of equal or greater 
value adds its value, as: JI =1+1+1=3; XI1=10+4+1=11. 
e A numeral preceding one of greater value subtracts its value, 
as: IX = 10 — 1 = 9; CD = 500 — 100 = 400. 

e@ A numeral between two numerals of greater value subtracts 


its value from the numeral following it, and the difference is 
added to the numeral preceding it, as: XIV=5—1+410=14. 


e The numeral of larger denomination usually precedes the 
numeral of smaller denomination, as: XIV = 5 —1+10= 14; not 
VIX =10-—145=14. 
e@ When the form of addition is long, the shorter form of 
subtraction is preferred, as CM = 1000 — 100 = 900; not DCCCC 
= 500 + 100 + 100 + 100 + 100 = 900. 

1. Read the following Roman numbers as decimal numbers: 
DCCC MCMLIV LXXxX LVI XCVI MMXC MCDXCII 
MDCCCXLV D CMCD 


2. Write these decimal numbers as Roman numbers: 1888 
1776 1620 54 89 97 4 9 90 900 5000 10,500 


Understanding Addition 


You add to find the total of two or more numbers. Numbers to 
be added are called addends. The answer is called the swm. Sim- 
ple addition examples have two addends. Column addition exam- 
ples have three or more addends. 


e To find the sum for the example at the wich, think: 
Ones; 9 + 3 = 12,12 +6=18. 18 =1 ten and 8 ones. 
Tens; 1 remenibered +7=8,8+8=16,164+9=25. 
25 tens = 2 hundreds and 5 tens. Hundreds; 2 remem- 
bered +8=10,10 +5 =15,15+7= 22. 22 hundreds 
= 2 thousands and 2 hundreds. 


Find the sums for the following examples. Add down. Then add 
up to check. If you get different answers, add and check again. 
Remember to change each 10 smaller units to 1 larger unit, and 
add the larger units to the next column. 


1. $23.04 5210 1820 7913 5.6 $37 $1.18 
12.31 8204 2412 6721 4 58 69 
30.42 6053 3950 9502 8 05 27 
21.20 9421 1604 8632 7 75 3.12 

ee 9 29 1.59 

2. $30.42 8153 2681 9570 5 96 4.47 
26.84 7392 1953 6791 6 45 76 
4273 9061 3695 5684 3. 092.85 

3. $42.19 7126 1805 4538 6. $6.75 $43.01 
10.25 9319 2537 5706 4.98 2.48 
23.08 9205 2029 8613 3.25 5.17 
21.26 833716147809 9.49 94 

wei ania 1.89 70.65 

4. $12.68 6043 2987 4567 2.50 3.29 
11.95 9280 1456 7654 7.15 76 
20.39 4165 1834 2345 5.95 32 
32.47 1098 1679 5432 8.29 31.50 
11.80 7259 1345 9876 3.48 56.95 

7. 243,050 420,609 68,935 59,400,218 1043 
94,375 396,445 10,247 7,488,479 957 

8. 6,248,315 57,243,529 975,638 $60,500 


9,137,860 84,365,298 682,195 45,750 


Understanding Subtraction 


You subtract to find the difference between two numbers. In a 
subtraction example the larger number is the minuend. The smaller 
number is the subtrahend. The difference is the answer. 


Study examples A, B, and C. Use the explanations given below. 


@ Example A. Since there are fewer ones in the min- 
uend than in the subtrahend, change 1 ten to 10 ones. 
13 — 9 = 4. There is no difference between the 6 
tens left in the minuend and the 6 tens in the sub- 
trahend. Bring down 1 hundred. 


e Example B. Notice that there are fewer ones and 
fewer tens in the minuend than in the subtrahend; 
so you have to change 1 ten to 10 ones, and also 
change 1 hundred to 10 tens. Explain the computa- 
tion. Why is the answer a two-place number? 


@ Example C. There are no ones or tens in the min- 
uend; so you have to change 1 hundred to 10 tens 
and then change 1 ten to 10 ones, before you can 
subtract. Explain each step in the computation for this example. 


Find the answers for the subtraction examples below. Check 
each answer by adding the difference and the subtrahend. 


1. $3.19 15 69 743 420 $80 587 26 91 $605 
64 8 7 243 195 06 37 14 87 _ 280 
2. 4689 $8064. 7806 5318 7002 6590 $90.75 
1357 5962 2430 4753 4231 3085 62.49 


3. 8723 $50.25 4030 7900 9402 3003 $60.00 
2596 37.48 1867 5239 4685 2154 IS72 


4. $129.35 $20.00 874 43,692 $7100 809,405 
19.50 6.95 789 21,963 987 97,688 


5. 2,356,819 $8476 500,000 $620.50 96,782,341 
97,485 2879 148,326 508.75 25,679,820 


6. $825.19 1300 51,210 91,206,005 $24,010.00 
7.50 49 95 86,006 903.08 


13 


Using Addition and Subtraction to Solve Problems 
When you have a problem to solve, first answer these questions: 


> What facts are stated in the problem? 
> What question does the problem ask? What does it mean? 
> What example or examples must you work to answer the 
question? 
Then write the example or examples and find the answer. 


For each problem below, write A if you should add, S if you 
should subtract. If two steps are required to solve the problem, 
write A or S for each step. Then find the answer. 

1. Mrs. Johnson paid bills by check as follows: $4.49, $68.40, 
$146.40, $97.50, and $17.87. What was the total of the bills? 

2. Texas has an area of 263,513 sq. mi. California has an area 
of 156,740 sq. mi. How much larger is Texas than California? 

3. One year a turkey grower raised 2050 turkeys. He sold 
1569 for Thanksgiving. How many did he have left? 

4, In a three-year period the Bureau of Land Management sold 
land as follows: 74,540 acres, 91,494 acres, and 98,695 acres. 
How many acres were sold in all during the three-year period? 

5. School enrollment in a large city school system increased 
from 394,843 to 407,554 in one year. What was the increase? 

6. The Nelsons made a down payment of $2800 on an $11,750 
house. How much did they still owe on the house? 

7. Jan bought a pair of shoes for $5.79 and a blouse for $1.50. 
She gave the clerk $10.00. How much change should Jan get? 

8. Bob saved $15.89. He spent all of it but $1.98 for Christ- 
mas gifts. How much did he spend for Christmas gifts? 

9. John wants to buy a bicycle which costs $49.50. He had 
$29.65 and earned $8.75 by working after school. How much 
more money does he need to buy the bicycle? 

10. The regular price of a television set was $229.95. During 
a Sale its price was $179.98. Find the difference. 


Understanding Multiplication 


You multiply to find the total of two or more equal groups. 
The multiplicand represents the size of the equal groups. The 
multiplier represents the number of equal groups. The product is 


the total of the equal groups. 

Study these examples and explanations: 
e A. 3 X 5 ones = 15 ones = 1 ten and 5 
ones. Remember 1 ten. 3 X 2 tens = 6 
tens. 6 tens + 1 ten remembered = 7 tens. 
3 X 4 hundreds = 12 hundreds = 1 thou- 
sand and 2 hundreds. 
e@ B. Here the multiplier is a two-place 
number, but there are no ones to multiply 
by. Write O in ones’ place and then mul- 
tiply by 6 tens, writing the first figure 
of the product in tens’ place, because tens 
X ones = tens. 
e C. Multiply by 4 ones and write the first 
figure of the first partial product in ones’ 
place. Why? Then multiply by 5 tens. Why 
is the first figure of the second partial prod- 
uct written in tens’ place? 


e D. The multiplier is a three-place number with a zero in tens’ 
place. Multiply by 9 ones, write 0 in tens’ place in the second 
partial product, and multiply by 7 hundreds. 


e E. Explain the computation. Why are there three partial products? 
Find the products for the following multiplication examples: 


1.68 315 179 $8.95 9682 7814 5176 2547 4953 


S 6 6 7 4 
2. 38 $.59 25 94 49 28 
22 12 36 21 Al 73 


51 
99 


8.300 470 815 604 829 2498 
FO 2 12 90 48 _ 36 


4. 1650 $498.25 975 $3.19 209600 
500 216 408 75 287 


ees 


5 3 8 
$84 62 59 
‘2 8 68 


$750.00 127436 
50 84 


738 6294 509 
624 839 980 
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Using Multiplication to Solve Problems 


Each problem below tells you the size of the equal groups and 
the number of equal groups. You are asked to find the total of 
the stated number of equal groups or amounts. Find the answer 
for each problem. 

1. At an estimated increase of 10,312 pupils a year, how much 
would the school population of a city increase in 6 years? 

2. At an average speed of 648 miles per hour, how far would 
an airplane travel in 14 hours? 

3. The cost of an English book is $2.28. How much will Eng- 
lish books for a class of 34 pupils cost? 

4. A farmer sold 275 bushels of wheat at $2.19 per bushel. 
How much money did he receive for the wheat? 

5. A village has 625 parking meters. The average weekly col- 
lection per meter is $2.05. Find the total weekly collection. 

6. For a ten-year period the average monthly gain in the 
population of the United States was about 161,000. What was 
the average gain per year? 

7. Over a forty-year period the world population increased 
at the average rate of about 100,000 per day. At this rate what 
. was the average increase per year of 365 days? 

8. At the equator the earth’s surface moves about 1000 miles 
' per hour as the earth revolves on its axis. If you lived at the 


* equator, how far would you be carried in 24 hours? 


9. The earth moves around the sun at a speed of about 1,598,400 
miles per day. How far in its journey around the sun does the 
earth travel in a year of 365 days? 

10. In one school system the average cost per pupil was $257.45. 
Find the total cost for an enrollment of 2349 pupils. 
11. One estimate shows that industries in the United States 


use about 250 billion gallons of water per working day. At this 
rate how much water would be used in 20 working days? 


Understanding Division 


In a division example the dividend represents the total of the 
equal groups. When the divisor states the size of the equal 
groups, you divide to find the number of groups. When the divi- 
sor states the number of equal groups, you divide to find their 
size. The answer is the quotient. Study examples A and B. 


e@ InA you have to change 5 thousands to 
50 hundreds to divide the first partial 
dividend; change 5 hundreds left to 50 
tens and divide 57 tens; change 3 tens 
left to 30 ones and divide 37 ones. The 
1 left is the remainder, which may be 
written as a fraction in the quotient. 


e@ Explain the computation in B. 


@ To check even division: divisor X quo- 
tient = dividend. For uneven division: 
divisor X quotient; + remainder = dividend. 


@ When using a two-place divisor, find the trial quotient figure 
by dividing the first figure, or the first two figures, of the partial 
dividend by the first figure of the divisor. How can you tell 
whether the trial quotient is 
the true quotiént ? 


Study the division in ex- 
amples C, D, E, F, and G. Be 
prepared to explain the compu- 
tation for each example. 


e@ To find the trial quotient in 
C, divide 8 by 1. How do you 
find the trial quotient figures 
in examples D, E, F, and G? 


Find and check the answers 
for the following examples: 


1. 12)36 49)98 14)70 24)80 60)$3.00 18)126 .58)551 
2. 29)$870 35)715 14)896 17)908 $27)$675 16)789 
3. 16)1120 45)2799 $.75)$39.75 38)7923 19)9310 29)9905 
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Using Division to Solve Problems 


Each problem below states a total amount or quantity. @ Some 
of the problems state the size of the equal groups. Then you 
are asked to find the number of equal groups or parts. @ Some 
of the problems state the number of equal groups and ask you to 
find the size of the equal groups. For each problem decide 
whether you are asked to find the number of equal groups or the 
size of the equal groups. Then find the answer. 

1. The school population of a large city increased by 8679 
in a recent year. How many new classrooms with a seating capac- 
ity of 35 pupils each were needed to take care of this increase? 

2. Mr. Nelson received $141.70 for apples sold at $.65 a 
peck. How many pecks of apples did he sell? 

3. Janet’s father earned $76.32 for a 36-hour work week. 
What was his hourly rate of pay? 

4. A restaurant owner paid $12.42 for a turkey priced at $.54 
a pound. What was the weight of the turkey? 

5. Mr. Adams sold 480 boxes of apples for a total of $1680. 
How much per box did he receive? 

6. A filling station owner received $790.20 for 36 tires. What 
was the average price per tire? 

7. The area of Rhode Island is 1058 square miles, and the 
area of Texas is 263,513 square miles. About how many states 
the size of Rhode Island could be formed from Texas? 

8. The population of a city increased from 118,410 to 133,607 
over a ten-year period. What was the average increase per year? 
(Find answer to nearest whole number.) 

9. A 4921-mile flight from Seattle to Tokyo required 19 hours. 
Find the average speed in miles per hour. 

10. Hawaii has a population of about 499,794 persons living 
on an area of 6435 sq. mi. What is the average number of persons 
per square mile? (Find answer to nearest whole number.) 


Using Three-Place Divisors 


Notice that the divisor in each example on this page is a 
three-place number. This means that you will have to change 
two or three larger units to smaller units before you can divide. 


@ In Example A at the right, both the divisor 
and the dividend are three-place numbers. You 
have to change 7 hundreds to 70 tens, and then 
change 75 tens to 750 ones before you can di- 
vide. To find the trial quotient divide 7 by 2. 


@ In B you have to change thousands to hun- 
dreds, hundreds to tens, and tens to ones before 
you can divide. To find the trial quotient, divide 
the first two figures in the dividend by the first 
figure in the divisor. 


Complete the division for each example in 
rows 1 through 4. Check the answers. 


i. 20 54 300 r15 
$4.75) $95.00 169) 9126 325) 97515 
4 02 530 r80 $2.13 133¢ 
2. $2.19) $880.38 127) 67390 324) $690.45 
70 r14 49 197 800 
3. 619) 43344 582) 28615 249) 199200 


6 05 480 869 r45 
4. $3.20) $1936.00 $575) $276000 295) 256400 


Find the answer for each of these examples: 

- 200) 850 $1.35) $6.75 $3.59) $72.10 275) 8250 
- 310) 8990 $1.64) $59.04 $225) $90000 198) 59425 
. 425)86295 $212) $76320 $1.49) $849.30 307) 90872 
» 217) 1736 432) 2175 $8.25) $495.00 350) 14050 
. 628)21352 354) 34359 =: $5.95) $1785.00 189) 171612 
10. $4.50) $34222.50 725)280650 346)274040 539) 132055 
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Your Plan for Solving Problems 


You know that in order to solve a problem you first decide: 


> What facts the problem states 
> The meaning of the question the problem asks 
> What you must do to answer the question 
Then write the example or examples and find the answer. 


You also know that: 
> To find the sum of two numbers Add 
> To find the difference between two numbers Subtract 
> To find the total of a stated number of equal groups Multiply 
or amounts 
> To find the number of equal groups in a quantity | Divide 
> To find the size of the equal groups in a quantity J 

For each problem below write A, S, M, or D to show how you 
will find the answer. Then find the answer. 

1. The manager of a school store sold 118 dozen pencils. 
How many pencils did he sell? 

2. School salary expenses in a city were as follows: teachers, 
$753,172; principals, $47,418; supervisors, $15,833. What was 
the total of these salaries? 

3. A city spent $715,197 on its elementary schools and $431,667 
on its high schools. Find the difference. 

4. Jack’s father drives a bus. He has made 175 trips of 149 
miles each. How many miles has he driven? 

5. At an average speed of 45 miles per hour, how many hours 
will it take to drive 585 miles? 

6. At a per-pupil cost of $230.34 per year, how much would 
it cost to operate a school of 559 pupils for one year? 

7. The population of a city increased from 498,198 to 523,489 
in a ten-year period. What was the increase? 

8. A bank president reported that 1326 Christmas Savings 
checks amounting to $157,693 had been mailed. What was the 
average amount per check? (Find answer to nearest dollar.) 

9. Find the cost of 36 women’s dresses at $12.75 each. 
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Flying to Rio de Janeiro 


For each problem below write A, S, M, or D to show what you 
will do to find the answer. Then find the answer. 


1. By way of one air route it is 4959 miles from New York 
City to Rio de Janeiro, Brazil. How far would you fly on a 
round trip between New York and Rio by this route? 


2. The first-class plane fare for the one-way trip is $460.00. 
The one-way tourist fare is $386.00. Find the difference. 


3. One flight from New York to Rio requires about 20 hours, 
including a stop at Caracas, Venezuela. Find to the nearest mile 
the average speed in miles per hour for the entire 20 hours. 


4. If you flew 4959 miles from New York City to Rio de Janeiro, 
7110 miles from Rio to Los Angeles, and then 2469 miles from 
Los Angeles to New York, what would be the total mileage? 


5. A tourist flight from New York to Rio, 4959 miles, requires 
about 22 hours, including stops. Find to the nearest mile the 
average speed in miles per hour for the entire 22 hours. 


6. The actual flying time for the trip from New York to Rio 
is about 19 hours. Find the average flying speed in miles per 
hour for the 4959-mile trip. (To the nearest mile) 

7. The area of Brazil is 3,288,050 square miles. The area of 
continental United States is 3,022,387 square miles. How much 
larger is Brazil than continental United States? 


8. Brazil exports to the United States each year about 12 


million bags of coffee, each weighing 132 pounds. About how 
many pounds of coffee does Brazil send us each year? 


Review and Practice 


Find the answer for each example and problem: 


1. 532,704 $8.69 61,253,847 $374.58 3427 28,654 1875 
610,820 7.95 94,817,536 8.97 221 375 2149 
904,587 2.36 5,946,912 26.34 130 2,407 3657 


2. $11 44 $30 43 23 64 52 $.88 5386 
x98 X26 X81 x92 x54 X32 X49 X24 6214 


7538 

3. 327 169 $6430 2548 9183 $572.95 8792 
x45 280 x59 = X317 x6 x7 04 9463 
4. 17542 789,345 $6.10 90,817,263 $100.00 
—7543 691,620 —2.49 —54,321,098 —86./5 
5. 4)$67.40 8)999786 17)68 29)75 48)336 17)510 
6. $.60) $24.00 15) 40098 18) $62.46 98) 423869 
7. 320) 960 $215) $9245 407) 65934 $1.95) $113.10 
8. 562) $2107.50 $12.10) $290.40 6521) 136975 


9. One county issued 4593 fishing licenses in 1952, 3679 in 
1953, and 3217 in 1954. Find the total. 

10. About $38,000 is spent each year for paint used on the 
Golden Gate Bridge. What is the average cost per month to the 
nearest dollar? 

11. A farmer had 48 head of beef cattle to sell. If the average 
weight per animal was 975 Ib., what was the total weight? 

12. Of the 9003 registered voters in a city, only 6197 voted. 
How many did not vote? 

13. Mrs. Johnson had a balance of $584.91 in her checking 
account. She paid bills by check as follows: $4.49, $68.40, $146.40, 
$97.50, and $17.87. What was the balance then? 

14. If the cruising speed of an airplane is 375 miles per hour, 
how far can the plane fly in 7 hours? 

15. At 35 miles per hour, how long will it take to drive an 
automobile a distance of 1750 miles? 
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To Help You Remember 


The page numbers following the questions, examples, and prob- N 
lems tell you where to turn if you need help. \ 


» To think and talk about: 

1. What do we mean by notation? By computation? (6) 

2. What does the number 39 express? What does 20 gal. of 
gasoline express? 15 Boy Scouts? (6) 

38. What are some of the advantages of using numbers instead 
of tally marks to show how many? (6) 

4. Name the decimal units in 246,935.0875. Which unit has 
the greatest value? The smallest value? Which unit has the high- 
est frequency? The lowest frequency? (7,9) 

5. Explain why our number system is called a decimal system. (7) 

6. Discuss some of the differences between Roman numerals 
and Hindu-Arabic numerals. (11) 

7. Why do you add? Subtract? Multiply? Divide? (12-18) 

8. How do you decide what to do to solve a problem? Discuss 
your problem-solving plan. (14, 20) 


» To think about and write: 

1. Make a chart to show that 3596.48 is the sum of the 
frequencies < the decimal unit values. (7, 9) 

2. Separate this number into periods: 368092105470. Write 
the number using words. (8) 

3. Round 2,748,609.35 to the nearest tenth. The nearest one. 
The nearest ten. The nearest hundred. The nearest thousand. 
The nearest ten-thousand. The nearest hundred-thousand. The 
nearest million. (10) 


Find the answers for these examples: 


4. $4.95 527,469 675,312,804 850 3579 $200.50 (12-13, 
X36 —98,775 +806,493,578 x204 x642 —135.79 15) 


5. 89) 28940 16) 8330 $.85)$7.65 437) 29716 2321) 9284 (17, 19) 


6. Make up and solve an addition problem, a subtraction prob- 
lem, a multiplication problem, and a division problem. (14, 16, 18) 
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Testing Yourself 
Find the answer for each example and problem: 

1. 9)$755.55 37)84 18)95 $15)$195 26)8329 75)264000 
2. 400) 900 $3.25) $172.25  246)99019 = 2314) 83304 


3. 17 37 29 3 22 48 $.30 7S se 9 
x42 X15 X38 x61 X74 x42 x96 x83 x48 x53 


Oe _iC 


4. 96485 $2.50 719 8342 1475 $124.25 
x 7 x 48 205 150 X329 x fa 

5. 27,183,426 $90.20 13,605 $10.85 647,219 
—8,524,309 —63.75 —3,606 — 9.95 —293 ,684 

6. 2739 $4200.50 975 8,310,270 $61,837 
1428 2389.25 689 251,064 43,516 
6257 85.75 849 5,763,185 72,928 
8345 976.40 795 9,582,354 50,709 


7. A truck gardener received $160.80 for tomato plants. If 
he charged $.20 a dozen, how many dozen plants did he sell? 

8. For four months Mr. Mason’s income as a carpenter was as 
follows: April, $339.75; May, $419.25; June, $405.75; July, 
$397.50. What was his total income for those months? 

9. John delivers an average of 195 newspapers a week. At this 
rate, how many will he deliver in 45 weeks? 

10. The city-wide yearly income from parking meters increased 
from $306,413 one year to $339,495 the next year. What was 
the increase? 

11. The shipping weight of a new car was 3274 pounds. What 
was the total weight of 3 of these cars and a smaller car weighing 
3106 pounds? 

12. A farmer packed 1140 eggs in cartons of 12 eggs each and 
sold them for $.50 a dozen. How much money did he receive? 

13. Mr. Atkins drove 6865 miles on a 31-day vacation trip. 
What was his average mileage per day to the nearest mile? 

14. A traffic count showed that 615 cars passed a certain point 
in an hour. At this rate, how many cars would pass in 6 hours? 
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The Meaning of Common Fractions 


Bill is going to saw the 12-foot board into 3-foot lengths to be 

used as bookcase shelves. The 12-foot board is the whole quantity. 
Each 3-foot length will be a fractional part. Each 3-foot length 
will be equal to 4 of the whole. Two lengths = how many fourths? 
Three lengths = how many fourths? Four lengths = how many 
fourths? Do you see that 12 feet = + of itself? 
e A fraction such as ; shows the relationship between two groups, 
amounts, or numbers. In the fraction 1 the denominator, 4, shows 
the number of equal parts into which a whole has been or is 
to be divided. The numerator, 1, shows the number of equal parts 
we are thinking about. The numerator and denominator of a 
fraction are its terms. 

1. Name the terms of 3. Of 3. Of%. Of 2 Of %. Of %. 

You can compare 12 and 3 by saying that 12 equals 4 times as 
many as 3 because 12 = 4 X 3. Do you see that 3 equals < as 
many as 12 because % of 12 = 3? 


2. What is the fraction, the whole quantity, and the frac- 
tional part in each one of the following? 2 of 15 boys = 10 boys. 
Z of 32 feet = 28 feet. = of 24 eggs = 18 eggs. 


3. Make drawings to show that you understand the meaning of: 
2 of 12 in. = 8 in. | of 20 baseballs = 5 baseballs. 


4, In what two ways can you compare 16 and 2? 20 and 4? 
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More about Common Fractions 


1. John sold # of his 48 newspapers. How many did he sell? 


e The short way to find the fractional part of any number is to 
divide the number by the denominator of the 
fraction and multiply the quotient by the 
numerator. 


Find the fractional parts: 
2.7¢0f120 40f24 #o0f12 % 
3. Sof50 20f39 2o0f648 3 


4. Which of the three parts of the examples below is the same 
in each example? What happened to the fractional part when the 
denominator of the fraction was changed 
to a larger number? When the denomi- 
nator remained the same and the numer- 
ator was changed to a larger number? 


of 
of 144 


5. What would you expect to happen 
to the size of the fractional part if the 
fraction remains the same and the whole 
quantity is changed to a larger number? 


Decide which fractional part in each example below will be the 
largest. Then find the fractional parts. Were you right? 


or % of 36 4, 4, or x5 of 240 4, 3, or 7 of 360 


A a 
2) 32 
2 2 
5, 3, or ¢ of 35 2 2 or 4 of 105 3 3 or 2 of 160 


8. At the left is a picture of 13 candy bars. 
A number like 13 is called a mixed number. 
Why? 13 = 3 » The number 3 is an improper 
fraction. So is $ or any other fraction having 
a numerator as large as, or larger than, the 
denominator. 


9. Make drawings to show that you know 


5 
the meaning of: ¢ 4 3, 13. 25; 6 3, as 


10. Write 5 proper fractions, 5 mixed numbers, and 5 improper 
fractions. 
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2 0F $8 3 OF $8 


Changing the Terms of Common Fractions 


The illustration above shows that $ of 8 is equal to 3 of 8. 
Because § and 3 are equal in value, they are called equivalent 
fractions. A short way to change $ to 3 is to divide both terms 
of $ by 4. 

1. When you change ¢ to 4 you will 
have one fourth as many fractional parts, 
each four times as large. Why? 


2. To change 3 to %, multiply both 
terms of 3 by 4. You will have four times 
as many fractional parts, but each part 
will be one fourth as large. Why? 


3. A short way to change an improper fraction to an integer 
or a mixed number is to divide the numerator of the fraction by 
its denominator and write the remainder, if any, as a fraction 
in the quotient. 3} = 19. Prove this with an illustration. 


4. A short way to change a mixed number to an improper frac- 
tion, is to multiply the integer by the denominator of the fraction, 
add the numerator, and write the sum over the denominator. 
Make an illustration to prove that 23 ft. = 3 ft. 

5. To change two or more unlike fractions (fractions with un- 
like denominators) to like fractions, think of the smallest number 
which can be divided evenly by all the unlike denominators. This 
number is the least common denominator. Then divide the least 
common denominator by the denominator of each fraction and 
multiply both its terms by the quotient. What is the least common 
denominator of 4, 3, and 3? Of 3, 3, and 3? 

6. To change a fraction to lowest terms, divide each term by 
the largest number that will divide them both evenly. Change 
these fractions to lowest terms or to mixed numbers with fractions 
in lowest terms: §, 3%, 72, &, ¥, 2, 3, 2. 

7. Find the least common denominator of each of these groups 


= ~i1 3 3 215 25 7 1 4 5. eS 8 
of fractions: 3, 7, 3 3> 4) 6 3» 6) 12 3> 9) 18 12> 6 8 
3.9. 7 312 
4.> 16> 8 5> 69 3° 
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Adding Common Fractions 


1. Study examples A, B, C, and D, and explain the computation. 
In A the addends are common fractions. What kind of nuim- 
bers are the addends and the sum in example B? In C? In D? 


@ Why are the fractions in A and B like fractions? @ How do you 
add like fractions? @ How do you add unlike fractions? 


e@ An answer is in simplest form when the proper fraction has 
been reduced to lowest terms or when the improper fraction has 
been changed to an integer or a mixed number with the fraction 
in lowest terms. How do you know when a fraction is in lowest 
terms? In which examples was it necessary to change the answer 
to simplest form? Explain why each answer is in simplest form. 


2. When the integers are 
large, as in EK, add the integers 
and the fractions separately; 
then add the sums. Explain 
the computation in E. 


Find the sums for the exam- 
ples in each row. Be sure that 
each answer isin simplest form. 


3% § § &€ © & f 2b 83 
te 4 2 z cy es 13 3. 42 
10 3 2 8 19 15 16 20 3 

5% 

4, 26 3 zi 256 63 98 5% 7% 
. 43 ‘i 53 13 45 5 3% 
¢ § 2 & 33 83 

5. 728 163 53 38 2063 278 gh 
432 142 74 262 3193; 493 62 
692 182 18 348 1452 382 4B 
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Subtracting Common Fractions 


1. Study examples A, B, C, and D. Explain the computation in 
each. Answering the questions below the examples will help you. 


@ In each example what kind of number is the minuend? The sub- 
trahend? The difference? @ How do you subtract like fractions? 


@ In which examples was it necessary to change unlike fractions to 
like fractions? @ Notice that the minuend in D was changed from 
95% to 9435. Why was this necessary? How was it done? 


Find the answer for each example and problem below. 


» ¢ @ &£.42 & = & & BM FZ 
9 24 15 10 3 4 12 10 15 20 
16 oF 2.2 22 oe ok 2 hee 
Soe se = = SS See Se Se 

11 3 1 1 1 ea 

3. 536 8 1 6 % 73 2 8io 

7 3 5 8 2 8 5 1 
+4 3 $3 -3§ -§ = 2% =o 


4. 93 488 752 8 30h 628 58 953 
—28 -398 -473 73 —19§ -248 -3 —783 


5. Jane had 42 yards of ribbon and used 2 of a yard. How 
much ribbon was left? 


6. The distance between two cities is 875 miles by rail and 
94 miles by highway. What is the difference in distance? 


7. George weighs 973 pounds. His sister weighs 89% pounds. 
How much heavier is George than his sister? 


8. John needs three pieces of dowel rod in these lengths: 32 in., 
58 in., and 4% in. Find the total of these lengths. 


9. Mrs. Edwards bought 53 yards of material. She used 33 
yards. How much material did she have left? 


10. Find the sum of 2 yd., 14 yd., 3 yd., and % yd. 
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Using Common Fractions in Multiplication 
ee eg eee tere 


1. Study and explain the computation in examples A, B, C, D, 
K, and F. Use the helps. 


e@ A and B. To multiply a 
fraction by an integer, you 
multiply the numerator of 
the fraction by the integer. 


@ Use cancellation as in B 
whenever you can divide 
both a numerator and a 
denominator by the same 
number. 


e C. To multiply a mixed 
number by an_ integer, 
change the mixed number to 
an improper fraction and then multiply. e Note that cancellation 
was used and that the answer was changed to its simplest form. 
@ D. What kind of number is the multiplicand? The multiplier? 
How do you multiply an integer by a fraction? 


e EK. To multiply a fraction by a fraction, multiply the numera- 
tors. Then multiply the denominators. Use cancellation if possible. 


e@ F. To multiply small mixed numbers, 
first change them to improper fractions. 
@ Usually in examples like G you first 
multiply the fraction in the multiplicand. 
In examples like H you first multiply by 
the fraction in the multiplier. 

Find the products: 


2.3x%%3 2X 9x2 18x88 10x$ 15x3 


3.6X43 8x32 24x28 9x15 7x22 16x18 
4. 3X 40 4x56 xB §&x? 2x33 2x58 
5. 63 x # 33 x 8 Ba Ke i X 4G 45 X 33 
6.645 482 70 29 545 36 162 98 

15 24 12k TRB RB 
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Using Common Fractions in the Home 


The necessary ingredients for refrigerator cookies are shown 
at the right below. The recipe makes 6 dozen cookies. 


1. How much of each ingredient would 
be needed to make 3 dozen cookies? 9 
dozen cookies? 12 dozen cookies? 


2. A pound of shortening equals 2 
cups. Each cup is equal to what fraction 
of a pound? At 36¢ a pound for shorten- 
ing, what is the cost of the shortening used 
in a batch of 6 dozen cookies? 


3. A pound of cake flour equals 43 
cups. How many cups of cake flour can 
be filled from a 23-pound package? 

4. If enough flour is taken from a 5-pound package to make 
a batch of cookies, how many cups of flour will be left in the 
package? (See problem 3.) 

5. A pound of brown sugar will fill 2; cups. How many cups 
can be filled from a 2-pound package? 

6. Sue and her mother want curtain panels 14 yd. long. If 
they allow 6 inches per panel for hems, what fraction of a yard is 
this per panel? What length of material is needed for 4 panels? 

7. At $1.98 a yard, what will Sue’s mother pay for the material 
to make 4 panels? 

8. Ann’s mother bought 5 yards of material. She needs 14 yd. 
for an apron and 33 yd. for a dress. Will she have any material 
left? If so, how much? 

9. To make a wide board, Bob glued together three boards with 
widths as follows: 2} in., 33 in., and 43 in. What was the total 
width of his glued board? 

10. John needs strips of wood for a picture frame as follows: 
2 pieces 82 in. each, and 2 pieces 103 in. each. What is the total 
length of the strips? 

11. Nancy can get a 53-ounce tube of toothpaste for 69¢ or a 
34-ounce tube for 47¢. How much more toothpaste is in the large 
tube than in the small tube? 
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Using Common Fractions in Division 


1. Explain the computation in examples A, B, C, D, E, and F. 
Use the helps below. 


@ You may divide like fractions 
by dividing the numerators, as in 
A. This is the division method. 


e@ To use the inversion method, as 
in B, invert the divisor and 
multiply, using cancellation if 
possible. 


@ 'l’o use the division method 
with unlike fractions, change 
them to like fractions and 
divide (C). @ When 
the inversion method 
is used (D), are the 
fractions changed to 
like fractions? 


@ To divide a mixed 
number by a fraction, change it to an improper fraction and 
divide, using either the division method as in example E, or the 
inversion method as in example F. 


2. When both dividend and divisor are mixed numbers, change 
them to improper fractions. Explain the computation in each 
completed example below: 


Find the quotients, using the method you prefer. 


8.4 a3, & Z x 
3. ; - 8 


=e - & 
8 = 16 


$48 
4. 33+ 45+ 8 2+ 3 38+ B+ 8 
5. 5ig + 28 Ai 2. 12 Gi + 72 5} + 28 As = 38 
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More about Division with Common Fractions 
eee a ——E————ees 


1. In examples A, B, and C either the dividend or the divisor 
is an integer. Explain each computation. Use the helps below. 
@ What do you do with the integers 8 (example A) and 9 (example 
B) when the division method is used? The inversion method? 
e@ When the divisor is an integer, as in C, and the inversion 
method is used, how do you invert the divisor? 


2. When the dividend is smaller than the divisor, the quotient 
will always be a fraction. Explain the computation for D. 


Use either method to find the answers. Be sure that each 
answer is in simplest form: 


3.5+3 924) 7+6 10+73 4§+3 123+5 
4.14+12 18+8 25227. 9+5 15+4¢ 10+7%5 


Be +12 +8 58+84 9410; $+35 


Three Kinds of Fraction Examples 


At the right below are three kinds of examples using fractions 
which you should be sure that you understand. @ In one kind 
you find the fractional part. 
e@ In another you find the 
whole quantity. @In the 
third kind of example you 
find the fraction. 


1. For the three exam- 
ples at the right tell 
whether each answer will 
be a fractional part, a whole quantity, or a fraction. Then com- 
plete the computation for each example. Explain your work. 


For each example and problem below write fractional part, whole 
quantity, or fraction to show what you are asked to find. Then 
find the answer. 


2.%o0f 963 =? So0f192=? Bofl44=? Sof656=? 
-427=fof? 410=30f? 600=fof? 420=0f? 
.25=+70f75 165=+4 of 495 78=+4 of 208 105 = + of 168 
- 7 of 696 =? 297=20f? 436=30f872 Sof 800=? 


a aA PP & 


- 144=4 of 192 Sof 672=? 336=0f? 240 = 5 of 288 


7. Mr. Sanders wants to make § of a 396-mile trip before 


noon. How far should he drive before noon? 


8. Mr. Anderson has used 150 feet of wire from a 250-foot coil. 
What fraction shows how much of the coil of wire he has used? 


9. In 63 hours Sally has done § of the work on a dress. At 
this rate, how long will it take her to complete the dress? 


Understanding Decimal Fractions 


The illustration shows that 4 inch equals yo inch. Both 3 and 
& are common fractions. You know that the decimal fraction .5 is 
equal to 35. You know that 23 inches equal 235 or 2.5 inches. You 
also know that 2.5 is a mixed decimal. 

1. Which place to the right of the decimal point is for tenths? 
For hundredths? For thousandths? 

2. Which place to the right of the decimal point is for ten- 
thousandths? For hundred-thousandths? 

3. Each decimal unit is how many times larger than the unit 
to its right? 

4. Which piece of metal would be thicker, a piece .01 in. or 
a piece .004 in. thick? 


Write the following as decimal fractions or mixed decimals. 
5. & 75. 16 9 a 196 75 
* 10 100 1000 1000 100 1000 1000 
4 5 55 198 15 
6. 2i0 37000 627000 1357600 23457060 887000 
Express these decimal fractions as common fractions: 
7. .25=75 =? 20 =? =? 65 =f = 7 


8. .10=?=? 30=?=? 15=?=? 40=?=? 
9. .875=?=? 125=?=? 375 =?=? alee 
10. How are dimes like tenths and cents like hundredths? 


11. Clip from a newspaper or a magazine any article or table 
showing how decimal fractions and mixed numbers are used. Bring 
your clipping to class for discussion. 

12. Write as decimal fractions: sixty-eight hundredths; twenty- 
five thousandths; one and three tenths; three thousandths. 
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Addition and Subtraction of Decimal Fractions 


You know that you add and subtract decimal fractions in the 
Same way that you add and subtract integers. 


To find the sum for example A, first add the 
thousandths (Ths). The sum is 22, which = 2 hun- 
dredths and 2 thousandths. Add the hundredths 
(Hs). The sum is 19, which = 1 tenth and 9 hun- 
dredths. Add the tenths (Ts). The sum is 17, 
which = 1 one and 7 tenths. What is the answer? 


In the subtraction shown in example B it was 
necessary to change 1 hundredth to 10 thou- 
sandths, 1 tenth to 10 hundredths, and 1 one to 10 
tenths, because there were fewer thousandths, 
hundredths, and tenths in the minuend than in 
the subtrahend. Explain the computation in B. 


Adding and subtracting dimes and cents is 
like adding and subtracting decimal fractions. 
Why? 


Add and check: 


1. 63 21.6 $4.05 36.49 10.058 $79.50 1.005 
8.4 18.9 2.08 69.74 5.407 42.75 1.025 
5.2 39.7 8.19 97.83 6.790 5.98 8/5 

2. 3.75 $.49 357.325 926.7 6593.146 $20.95 7.6 
9.67 -59 460.625 31.8 9246.333 37.24 5.7 
4.35 64 5.625 517.3 4687 .625 22.56 9.8 
7.88 95 39.012 _ 6.4 7952.458 19.25 69 

Subtract and check: 

3. 49.6 7.080 $8.45 643.001 16.2 5.875 30.18 
25.8 4.192 275 98325 79 4667 895 

4, 5.1 36.412 $705.80 1.345 90.0 420.004. 8.3 
4.6 6.833 299.98 275 86.4 234.506 4.5 

Find the answers: 

5. 46.025 + 37.75 248.6 + 57.9 7.4+ 15.08 + .109 

6. 63.35 — 19.75 150.167 — 84.499 2435.3 — 2395.8 
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Using Decimal Fractions in Multiplication 


1. Study each pair of examples below. The upper example in 
each pair helps make clear the meaning of each figure in it. Be- 
low it you see the example as it is usually written. 


0|Ts T | 0 |Ts| Hs T| 0 |Ts|Hs| Ths Ts|Hs|Ths|TTh|HTh|M 
9 VANS 1/8 3/215 
Cig) 3|7| 4/1/3 A215 
bt Bar 0/5|4 0/0}/1)6|2/5 
2)2/5| 18 olol6/5 0 
2|7:7|5 7\2 0|3)2|5 
\7!4|3 | 4 .0/4/0]}6|2|5 
A B Cc D 
9 75 18 £392,.5 
AG moe Ales AES) 
5.4 PaO) 54 6;2'5 
ZaZad 18 650 
QT T5 72 S25 
7.4. 354 040625 


@ In which examples is the multiplicand a decimal fraction? The 
multiplier? Both the multiplicand and the multiplier? 

e@ In example A, because ones X tenths = tenths, 4 is written in 
tenths’ place. Tell why each figure in each partial product is 
written where it is in example B. In C. In D. 

@ The short way to multiply with decimal fractions is to multi- 
ply as with integers. Place the decimal point in the product 
so that it contains as many decimal fraction places as the total 
number in both the multiplicand and the multiplier. 


Find the products: 
28 26 35 75 $249 1625 3083 #667 


7 4 68 9 _ 36 84 O12 - 235 
3.7 28 54 16 159 392 215 486 
9 06 98 087 65 034 421 009 
4.6 185 548 325 1234 89 457 6167 
) 7 23 75 125 46 348 1875 


Using Decimal Fractions in Division 


e@ In uneven division examples the division can be continued by 
putting a decimal point after the ones in the dividend and add- 
ing zeros, as in example A. 


e@ To change a common fraction to a 
decimal fraction, you divide the numera- 
tor by the denominator, as in example B. 


e To divide like decimal fractions, you 


can change them to common fractions 
and divide the numerators, as in C. 


e If the decimal fractions are 
unlike, you can change them 
to like common fractions and 
divide the numerators as in 
examples D and E. Study ex- 
amples D and E. Be ready to explain the computation in each. 


e@ The short way to divide with decimal fractions is to use carets 
to help you think of both the dividend and the divisor as the 
numerators of like fractions, as shown in example F above. 


e@ Place carets in both the dividend and the divisor as many 
places to the right of the decimal point as there are decimal frac- 
tion places in the divisor. Put a decimal point in the quotient 
above the caret in the dividend. Then divide as with integers. 


Divide and check: 

1. .2).6 $.15)$.45 .098).392 .07)6.3 .36)28.8 .619)3.095 
2.8).2 2).78 .4).056 48)$1.44 .7)49 .35)28 6.8)34 
3.1.2).6 .37)2.96 .175)5.25 1.9)1.71 24.7)98.8 7.25)43.5 
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Multiplying and Dividing by 10, 100, or 1000 


1. At 15.3 miles per gallon, how far can a car be driven on 
10 gallons of gasoline? On 100 gallons? On 1000 gallons? 


e A short way to multiply a number by 
10, 100, or 1000 is to move the figures in 
the multiplicand as many places to the 
left as there are zeros in the multiplier 
you use. What is the answer to each 
question in problem 1? 


Notice how the short way was used in these examples: 


Multiply each of these numbers by 10; 100; and 1000: 
2.15 9 .007 36 20 034 379 4.79 ~~ .379 
3.8 18 97.31 2 475 1.096 42... 355 423.7 


4, A print shop printed 7500 tickets. 
How many packages will be made if they 
are put into packages of 10 each? Of 
100 each? Of 1000 each? 


e A short way to divide by 10, 100, or 
1000 is to move the figures in the dividend as many places to 
the right as there are zeros in the divisor you are using. 


Divide each of these numbers by 10; 100; and 1000: 

5. 3450 345 345 3.45 876 65 760 29 86 

6.19 85.6 778 34675 37 19.765 235.69 .005 
39 


Using Decimal Fractions in Solving Problems 


For each problem below write A, S, M, or D to show how you 
will find the answer. Then find the answer. 


1. What is the weight of 2 tubes of toothpaste which weigh 
3.3 ounces each? 


2. A city lot had dimensions as follows: 51.5 ft., 119 ft., 
54.9 ft., and 119 ft. What was the distance around the lot? 


3. Surplus foods cost the United States government 250.9 mil- 
lion dollars in a recent year. Find the average cost per month. 
(Find the answer to the nearest hundred-thousand dollars.) 


4, Recently our country exported goods valued at 15.1 billion 
dollars and imported goods valued at 10.7 billion dollars. What 
was the difference between the exports and the imports? 


5. The price of sugar increased from 5.5¢ a pound in 1913 
to 19.4¢ a pound in 1920. The 1920 price was about how many 
times the 1913 price? 


6. The value of farm exports dropped from $4 billion to $2.8 
billion during a single year. How much did the value of farm 
exports drop during that year? 

7. In 1945 one factory worker earned $45.08 in a 43.4-hour 
work week. To the nearest cent, find his average hourly wage. 

8. If the average work week is 40.9 hours and the average 
weekly earnings are $71.46, what is the average hourly wage? 

9. It is estimated that in the 20-year period between 1929 
and 1949 the total labor force increased from 49.0 to 63.6 million. 
What was the average yearly increase? 

10. The snowfall in a 4 months’ period was as follows: Dec., 
3.07 in.; Jan., 15.63 in.; Feb., 7.09 in.; Mar., 11.98 in. What was 
the average snowfall per month? 

11. Mr. Baxter estimates that his car travels an average of 
15.9 miles on a gallon of gas. If gas costs 32.5¢ per gallon, what 
will be the cost of gas for a 318-mile trip? 

12. A car record book showed that 18.9 gallons of gas were 


purchased on Monday, 17.5 gallons on Tuesday, and 19.7 gallons 
on Wednesday. What was the average amount purchased per day? 
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Civilian Consumption of Selected Foods 


The chart at the left below shows the average number of pounds 
of selected foods consumed per person in the United States at 
two different periods. 

1. What was the total 
amount of red meat and 
poultry consumed per year 
by the average person in 
the 1935-39 period? In the 
present-day period? 


2. What was the increase 
in the annual consumption 
of red meat per person 
between the earlier and the 
present-day period? 


3. The amount of butter consumed annually per person in 
1935-39 was about how many times the amount consumed at the 
present time? (Find the answer to the nearest tenth.) 

4, The amount of margarine consumed annually per person in 
1935-39 equals about what fraction of the amount consumed at 
the present time? (Round the numbers to whole numbers.) 


5. At an average cost of $.59 a pound, about what is the cost 
today of red meat consumed per year by each person? 

6. How many fewer pounds of potatoes are eaten annually by 
the average person at the present time than in the earlier period? 

7. Find the present-day cost of items listed in the table. Then 
find the yearly expense per person for each item and the total 
yearly cost per person for all five foods. 


Review and Practice 


Find the answer for each question, example, and problem: 
1. 9)5888889 .15)9 68)2550 1.7)8.976  345)$1445.55 


2. 5968 $300.50 49 375 2.8 92146 6.2 
xX .07 x 50 x23 X144 = = X7.2 X235 x98 


3. 4.002 39.5 63,487,109 72 $540,320 8743 $263.04 
—3.165 —18.9 —8,759,062 —59 —469,027 —653 519.73 
ee ee Mee 
4. 993846 374 42,654,718 76935 5182 476.80 
+9578 +526 +37,189,365 +842 +694 305.97 


5. 2 12 83; 1675 502 394 

3 -§ -3 -2 -% —402 543 

—_ _ ~~ 78% 

6. #+4 22+ 73 + 33 8+ 3: 12-53 264 
933 

7.4X% 8X 1g xe 2 28 13x 43 73 


8. By checking weather records Judy learned that 4.56 in. of 
rain fell in September, 3.67 in. in October, and 2.75 in. in 
November. What was the average rainfall per month? 

9. The Larsens need 32 square yards of carpeting for their 
living room. At $9.79 a sq. yd., what will be the total cost? 

10. Jane has $1.05. How many $.20 tickets can she buy and 
how much money will she have left? 

11. Find the cost of 29 tons of coal at $17.95 per ton. 

12. Lila cut a $-yard length and a #-yard length of ribbon 
from a spool containing 6 yards. What was the length of the 
piece of ribbon left on the spool? 

13. Nancy cut 12 yards of material from a 33-yard remnant. 
How many yards of material were left in the remnant? 

14. In a recent year the schools in a large city received 
$125,820,917 from local taxes, $20,775,000 from the state, and 
$9,437,932 from other sources. How much money was received? 
15. A storekeeper deposited $2,365.95 in his checking account 
and wrote checks totaling $1,897.89. Find the balance. 
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To Help You Remember 


The page numbers following the questions, examples, and prob- x 


lems tell you where to turn if you need help. 


> To think and talk about: 


1. What is each number in a fraction called? What are both 
numbers together called? (25) 


2. What does the fraction # mean? In this example, 2 of 30 = 25, 
what is each part called? (25) 

3. Explain two ways in which you can compare 8 and 24. (25) 

4, What is the difference between common and decimal frac- 
tions? (25-26, 35) 

5. Which fractional part will be larger: 4 or % of 40? Why? 
z or 3 of 40? Why? (26) 


6. Explain and illustrate how to reduce a fraction to lowest 


terms. How do you change #7 to simplest form? How do you 


change = to 33? (27-28) 


7. Explain the difference between a proper and an improper 
fraction. Between an integer and a mixed number. (26) 


8. Explain how to add and subtract like fractions. Unlike 
fractions. Decimal fractions. (28-29, 36) 


9. Why do we add, subtract, multiply, and divide? (12-18, 20) 


b> To think about and write: 
1. What steps do you take to solve a problem? (14, 20) 


2. Write a simple addition, subtraction, multiplication, and 
division problem and then solve your problems. (14, 16, 18) 


3. Write these as Roman numbers: 11, 55, 198, 1666. (11) 
4. Make a chart to show the meaning of 4682.3579. (7, 9) 


5. Write the number 35,105.635 rounded to tenths. To ones. 
To hundreds. To thousands. (10) 


6. Find the answers for these examples: 4X 45 Xx 53 
3.5 X 8.67 (30, 37) 


7. Find the answers for these examples by two methods: 
322 278 4i + 14 3.25) 19.5 (32-33, 38) 
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Testing Yourself 


Find the answer for each question, example, and problem: 


1. $6743.25 4.9 867 1952 3.249 904 92 wo 
X36 X2.7 X.125 x60 X40.2 X.513 452 x.35 


29x18 2)x32 7ix2t 342 12432 61228 
3. .8)9876 $1.25)$312.50 48)3800 .16).8  24.6)79.704 


. 1453 $80.00 30 52.8 77,324,354 93.125 8063 
—977 —35.67 —193 —13.2 —6,576,478 —45.667 —797%5 


9 7 $5629.50 16.027 49% 3185 2312 65 
6 5 274295 8.199 762 9047 1902 7.4 
8 3 8096.47 17.375 822 6298 3452 38 
7 8 3807.69 9.167 572 7364 152i 5.6 


6. Last Saturday Jack worked in his garden 3 hr. in the morn- 
ing, 3 hr. in the afternoon, and } hr. in the evening. How many 
hours did he work in the garden that day altogether? 

7. Mr. Duncan paid $4.68 for gasoline priced at $.325 per 
gallon. How many gallons did he buy? 

8. A farmer harvested 92 bushels of corn from one acre. At 
this rate, how much will he harvest from a 28-acre field? 


9. A truck loaded with coal weighed 11,750 pounds. The empty 
truck weighed 4960 pounds. Find the weight of the coal. 


10. The distance to the city by way of a paved road is 775 miles. 
A short cut using a gravel road reduces the distance by 1¢ miles. 
How far is it to the city by way of the short cut? 


11. At $45 a ton, how many tons of feed can be bought for $225? 


12. The enrollment in a large school was as follows: grade 1, 
115; grade 2, 110; grade 3, 99; grade 4, 92; grade 5, 106; grade 
6, 90; grade 7, 85; and grade 8, 79. What was the average en- 
rollment per grade? 


13. A dealer will allow the Browns $75 for their old television 
set on a new $320.00 set. Find the cash difference. 


14. At $.75 an hour, how much can a girl earn in 10; hours? 
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Thinking about Per Cent 


The eighth-grade pupils plan to put 20% of the money col- 
lected for admissions to their after-school dance into a fund to 


be used to buy new records. 


You know that both the words per cent and the sign % mean 
per hundred, or hundredths; so you know that 20¢ of each dollar 


(100¢) is to be placed in the fund. 
In the drawing at the right 20 of the 


100 cents have been circled. You can @ ) BO SS OO © 
express 20 of 100 as a common fraction ®@®@®@@@®@ @eO®@ 
(fo or 3), as a decimal fraction (.20), @@@@@@®@ @@® 
or as a per cent (20%). 20% is read @@@@OOGGSOS®D 
twenty per cent. ©®@O@OO88 O08 
Use the drawing. Find the answers. © OO GOOG O80 
®O@O O80 O88 
1. What per cent of 100¢ does 10¢ @@@@@@® @@® 
equal? 25¢? 19¢? 8¢? 87¢? 93¢? 2¢? ©8000 80806066 
Give the missing numbers: 
2. ¢=.20=_% s= 40=—_%& == £0=_% 
3. 7=.50=_% i= 25=_ % 2_- 75=_ % 
4, 23=60=_% i= .10=_% = .70=_% 
5. = 50 = 50% = 25= 257, a (= SIG 
6. =.= 30% 2—.__ =40% = ._ = 90% 


Per Cents and Decimal Fractions 


You know that the decimal fraction .75 expressed as a per cent 
is equal to 75%, and that .06 expressed as a per cent is equal to 
6%, because you know that the sign % means hundredths. The 
decimal fraction .005 when expressed as a per cent is equal to 
5%. Can you tell why? 


1. Study the examples just below. Then tell how to change a 
decimal fraction to a per cent. 


e In each example above notice that the decimal point was 
moved two places to the right and the % sign was annexed. 


Change these decimal fractions to per cents: 
2. 30 ae 25 dei .665 .0625 05 36 
OB. ord a .03 .003 .0012 .0325 1235 


4. Study the examples below. Then tell how to change a per 
cent to a decimal fraction. 


e In each example above notice that the decimal point was 
moved two places to the left and the % sign was dropped. 


Change these per cents to decimal fractions: 
5. 20% 7% 77% 77.7% 52.5% 5.25% 5% 1% .35% 
6. .06% 6% 6% 45% 99.99% 3.75% 87.5% 37.5% 


Per Cents and Common Fractions 
ane 


You know that the short way to change a common fraction to a 
per cent is to change it to a decimal fraction first, by dividing 
the numerator by the denominator, and then change the decimal 
fraction to a per cent. 
have to use a decimal point as well i 
as a per cent sign when you change 


the decimal fraction to a per cent, as in the example above. 


Some common fractions cannot be 
changed to even hundredths and you 


Sometimes the decimal fraction will never end. Then you can 


show the exact per cent by using 
a common fraction in the per 
cent, as shown at the right. 
Change each common frac- 
tion below to a per cent. If the 


decimal fraction runs beyond thousandths, show the exact per 
cent by using a common fraction after hundredths. 


cee. Ge ok CR Bw 
s2°) 3 4 4 #45 


ols 
fon) 
an 
(o-) 
oolw 


c2) vs 1 =e xa Bi as 
2 a. 
“8 8 10 10 10 10 12 1 


Jon 


ws 4 
2 


nN 
p= 
ra 


Study the two examples below. Then change the per cents in 
rows 3 and 4 to common fractions. 


3. 1% 2% 5% 10% 125% 168% 20% 25% 35% 373% 40% 
4. 50% 55% 60% 623% 70% 75% 80% 834% 873% 90% 


Finding the Percentage 


What would be the price of a train set during the sale adver- 
tised in the newspaper clipping at the left below? 


e Of course you cannot find the sale 
price until you know the regular price. 
75% means 75 of 100 equal parts (760) 
of the whole quantity (regular price). 
When you know the size of the whole 
quantity, then you can find how much 
75% (¥¢5) of it will be. 


1. Find the sale price of a train set 
regularly priced at $80.00. 


@ To answer the question you must find 
75% of $80. You 
know that 75% equals };-so you can find the 
answer by finding 7 of $80 as shown in exam- 
ple A. What is the whole quantity? What is 
the fraction? What is the fractional part? 


You also know that 75% = .75; so you can also 
find the answer by finding .75 of $80, as shown in 
example B. 75% is the rate (per cent or fraction). 
$80 is the base (whole quantity). And $60 is the 
percentage (fractional part). 


2. Find the sale price of a train set regularly 
priced at $148. 


3. Is 75% of $80 more or less than 75% of $148? Tell why. 


Each of the following examples gives you the rate and the base. 
Find the percentage. 


A. 6% of 400 4% of 100 40% of 600 8% of 500 12% of 48 
5. 7% of 508 9% of 450 123% of 64 333% of 99 25% of 400 
6. 10% of $99 168% of 96 373% of 800 125% of 1000 


More Than 100 Per Cent 


1. John has 124 stamps in his stamp album. Ted has 1; times 
as many in his stamp album. How many stamps does Ted have in 


his album? 

You can find the answer by 
multiplying 124 by 14, as at the 
right. 


You know that 1 = 25%; that 1 = 100%; and that 1; 
= 125%, which equals 1.25 when expressed as a mixed 
decimal. Then you can find the answer by finding 
125% of 124, as shown at the right. Is the answer 
the same as the product of 14 X 124? What is the 
answer to the problem question? 

Change each of the following per cents to a decimal 
number: 


2.130% 106% 225% 165% 166% 275% 325.5% 
3. 210% 415% 101% 200% 212% 100.3% 133% 


Find the percentage or the fractional part: 
4, 175% of 325 12 x 325 180% of 432 1g X 432 


5. 120% of 37,485 14 x 37,490 150% of $25.00 1% X $32.00 
6. 235% of 427 525% of 896 100.2% of $16.43 101% of $473 
49 


Less Than 1 Per Cent 
1. About .25% of the human body is sulphur. What is the 


weight of the sulphur in the body of a 150-pound person? 


To answer the question find .25% of 150. You know 
that .25% = .0025; so you can find the answer by mul- 
tiplying 150 by .0025. What is the answer? 

2. How much sulphur would be found in the body 
of a 115-pound person? (.25% of 115 lb. = ?) 

The table at the right below shows the composition 
of the human body in terms of some other elements 
present in small amounts. Use these 
facts in solving problems 3 through 6. 


3. How much potassium would be Sodium 


found in the body of a 140-pound person? Chlorine - 
Magnesium 0.05% 


4. How much sodium and chlorine to- 
gether would be found in the body of a 
person weighing 120 pounds? 


Iron 


Potassium 0.35% 


0.15% 
0.15% 


0.004% 


5. What is the weight of the magnesium in the body of a 180- 


pound person? 


6. If a person weighs 188 pounds, about what is the weight 


of the iron in his body? 


7. The population of a city of 9650 increased by 3 of 1% in 10 


years. What was the amount of the increase? 


To answer the question you must find 3 of 1%, or 
2% of 9650. First you must change 3% to a decimal 
fraction. 3% = 55% = .005. Can you think of reasons 
why per cents less than 1% are sometimes written 
like this: 3 of 1%, 2 of 1%, and so on? 


9650 
x.005 
? 


Change each of the following per cents to a decimal fraction: 


8.2% 1% %% 3% 8% a% 
Find the percentage in each example below: 
9. 3% of $600 3% of $100 2% of $250 
10. 3% of $330 2% of $800 1% of 180 
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20%, of $900 
5% of 235 


Problems to Solve 


Find the answer for each problem: 


1. If milk contains 3.5% butterfat, how many pounds of butter- 
fat do ten gallons of milk contain? (1 gal. milk = 8.6 lb.) 

2. A man planned to save 5% of his $75 pay check. How much 
money did he plan to save? 

3. The metal in a certain ore was 9.8% of the total weight. 
How many pounds of metal could be obtained from a ton of ore? 

4. Only 59.5% of the 9875 registered voters in a city actually 
voted in an election. How many persons voted? 

5. A hatchery man estimated that he would get baby chicks 
from 85% of the 750 eggs in an incubator. How many baby chicks 
did he expect to get? 

6. Some bronze contains 95% copper, 4% tin, and 1% zinc. How 
many pounds of each metal are needed to produce 1 ton of bronze? 

7. A bag of fertilizer contained 6.6% nitrogen. How many 
pounds of nitrogen were in a 100-pound bag? 

8. The federal government owns 23.9% of the total United 
States area of 1,905,000,000 acres. How many acres of land does 
the federal government own? 

9. The enrollment of a small college dropped 5.5% from a high 
of 697 students. What was the enrollment then? 

10. Of its entire income of $5,675,370 a city spent 36% for 
schools. How much money did the city spend for schools? 

11. A paper company owns 3785 acres of timber land. In order 
to increase its landholdings to 400% of its present holdings, how 
many additional acres must the company buy? 

12. Records showed that 43.6% of the 2187 homes in a city were 
owned by the families living in them. About how many of the 
homes were owned by the residents? 

13. A pilot estimating the gasoline needed for a flight allowed 
a margin of 25% for safety. If the trip required 140 gallons, how 
many gallons were put into the tanks? 

14. If the cost-of-living index was 100 and increased 3%, what 
was the new index? 
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Discounts on Bills 


The Burtons bought a new television set for which they paid 
cash. They received a bill as shown below. 


HOME APPLIANCE COMPANY 


Sold » folia Khutlors. - pate MQ OMe 
Mit 326 22 18 Leet, Cheicage, Dll te z 


BSD - | - | boas Terms: 2% oe days 


Quantity Description 


On this bill the phrase “2% 30 days” means that a discount of 
2% will be allowed if the bill is paid in 30 days. A customer who 
allows this time limit to pass must pay the full amount. 


1. What was the total price before the discount? How much 
was the discount? How much did Mr. Burton pay? 


2. What was done to find the discount? 


3. What was the last date on which a discount would have been 
allowed? 


4. Mrs. Burton bought an automatic washing machine priced 
at $275.95. If she was allowed 2% discount, how much did she pay? 


5. Draw a form and make out a bill for the following items 
purchased from Roberts Furniture Co. on Jan. 12, 1955 by Roy 
Gossman: 1 dresser @ $69.00; 1 bed @ $40.00: 2 chairs @ $14.00 
each. Terms: 5% 30 days. Bill paid, Jan. 20, 1955. 


6. Make out a bill for the following items purchased from the 
Sports Center, Inc. on Oct. 15, 1955 by Jerry Adams: 1 casting 
rod @ $10.95; 1 reel @ $6.89; 1 casting line @ $2.49; 3 plugs 
@ /5¢ each. Terms: 3% 30 days. Bill paid, Oct. 15, 1955. 
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Buying at Sale Prices 


By taking advantage of sale prices one can often save money. 
The amount saved is called a discount. The amount paid after 
the discount has been subtracted is called the net price. 


1. How much is saved by 
a person who buys a $71.50 
watch at a discount of 333%? 

To answer the problem 
question you must find 333% 
of $71.50. 333% = 4. 4 of 
$71.50 = $23.83. 

The amount saved, or the 
discount, is $23.83. 

2. What is the net price 
of the $71.50 watch? 

Subtract the discount 
from the regular price. 
$71.50 — $23.83 =? 

8. At asale price of 333% 


off, what would be the dis- 
count on watches with regular prices as follows: $29.50? $35? 


$59.75? 
4. At a sale price of 25% off, what would be the net price of 
a woman’s watch that is regularly priced at $23.75? At $37.50? 


5. Copy the following table and complete it: 


Article Original | Rate of | Amount of | Net Price 
Price Discount | Discount 
Television set $459.95 23% 
Television set 219.95 333% 
Suit 35.00 20% 
Sweater 4.98 10% 
Radio 29.95 333% 
Silverware 89.98 5% 
Bicycle 57.95 15% 
Fly rod 14.75 18% 
Skirt 8.95 30% 
5 
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Finding the Per Cent 


1. Last season our basketball team won 7 of the 10 games it 
played. What per cent of the games played did the team win last 
season? 


To answer the question you must find what 


per cent 7 is of 10. 70 = 70% 
You know that 7 out of 10 = 3%; so you 10) 7.00 

can find the answer by dividing 7 by 10 and 70 

changing hundredths to per cent, as shown at 6) 


the right. 10 is the base. 7 is the percentage. 
What is the rate? 

Do you see that rate equals the percentage divided by the base? 

2. A football team played 5 of its 8 games at home. What per 
cent of its games did the team play at home? 

3. A team won 6 games and lost 5 games. What per cent of the 
games played did the team win? 

4. A pair of skates which cost $12 was put on sale for $9. 
The sale price was what per cent of the original price? The 
reduction was what per cent of the original price? 


The table at the left shows the 


Food $1080 amounts which a family spent during a 
Shelter 720 year on their six budget items. Use these 
Operating - 540 facts in solving problems 5 through 8. 
Clothing — 396 5. How much money had the family 
aaa 504 spent during the year? 

a = 6. What per cent of the total was 


spent for food? For shelter? For oper- 
ating? For clothing? For advancement? 


7. What per cent of the total was put into savings? 

8. What per cent of the total was used for food and clothing? 

9. A pair of skates which had a list price of $15 was sold 
for $9. The selling price was what per cent of the list price? 
The discount was what per cent of the list price? 

Now you have learned: 


© To find the rate (per cent), divide the percentage by the base. 
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Finding the Rate of Discount 


The rate of discount may be expressed to the nearest whole per 
cent, to the nearest tenth of 1 per cent, or even to the nearest 


hundredth of 1 per cent. 


1. Find to the nearest whole per cent 
the rate of discount on a $.49 package 
of paper napkins when the discount 


is $.20. 


To find the rate of discount you must 
find what per cent $.20 is of $.49. Divide 
$.20 by $.49, as shown above. The 
quotient is to be expressed to the nearest hundredth; so it is 
rounded to .41 and changed to 41%. What is the rate of discount? 


2. To the nearest tenth of 1%, what is the rate of discount 
when the discount is $.20 and the list price is $.39? 


Why must the quotient in the example for problem 2 be rounded 
to the nearest thousandth? 


3. Copy the following table and complete it: 


408 = 41% 


19 6 


400 
392 
8 


Item List | Sale [Amount of|Rate to near-| Rate to 
Discount | est Tenth % |Nearest % 


Price|Price 
Wax paper $ .29'1$ .16 
Shag rug 2.95] 1.99 
Alarm clock 5.95| 3.95 
Sweater 1.95] 1.65 
Scale 7.98] 6.50 
Casting outfit 6.59) 4.98 
Fly reel 7.95| 5.25 
Jewel box 4.75} 3.98 
Ice skates 9.95} 8.65 
Camera 7.25} 5.59 


TTTTTTT 
LTT 


4. Bob’s father can get a $92.60 outboard motor at a reduction 
of $10. The reduction is what per cent of the regular price? 

5. A pair of field glasses with a regular price of $26.98 was 
put on sale for $20.00. What was the rate of discount expressed 
to the nearest tenth of 1%? 


or 
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Finding the Whole Quantity 


1. A sign in a window read as follows: “Any book now 98¢. 
Only 40% of original price.’”? What was the original price? 


@ The problem tells you that 
40% of the original price is 
98¢. You know that 40% = 3; 
so you can find the answer as 
shown in A or B at the right. 


@ You also know that 40% = 
.40; so you can find the answer 
by dividing $.98 by .40, as in 
example C. The base ($2.45) = 
the percentage ($.98) + the 
rate (40%), as in example C. 


2. Bob read that a city still 
had a population of 6735 after 
losing 6% of its population. 
What was the population at 
the earlier census? (Think: 
100% — 6% = 94%. 6735 = 94% 
of the earlier census.) 

3. A watch was sold for $25, which was 333% of the original 
price. What was the original price? 


4. The Mesabi Range has produced about 1.8 billion tons of 
iron ore. This is about 663% of the ore produced in the Lake 
Superior region. About how many tons of ore have been produced 
in this region? 

5. Exports of 15.1 billion dollars in a recent year accounted 
for about 10% of the value of our total production. What was 
the value of our total production in that year? 


6. Find the base for each of the following: percentage 35, 
rate 8%; percentage 20, rate 5%; percentage 1250, rate 42%; 


Sa ey ave ‘ . 
Problems Using Per Cents 


1. A turkey loses about 333% of its live weight when dressed. 
If a dressed turkey weighs 14 pounds, what was its live weight? 

2. A family with an income of $3260 spends 123% on clothing. 
How much does the family plan to spend on clothing? 

3. At the end of a year a $2985 car had depreciated about 30%. 
What was the value of the car then? 

4. Of the 977 pupils in a junior high school, 329 were eighth 
graders. About what per cent of the pupils were eighth graders? 

5. Building costs increased about 150% between 1929 and 1955. 
A house which cost $12,500 to build in 1955 could have been 
built in 1929 at about what price? 

6. How many pupils would probably be absent in a school of 
712 pupils if the average daily attendance was 97.5%? 

7. A man who saved 5% of his salary saved $212.50 in a year. 
What was his salary for the year? 

8. An automobile dealer allowed a 5% cash discount on a car 
priced at $3250. What was the cash price of the car? 

9. Fire records showed that 67 out of the last 150 fires were 
caused by sparks from other fires. About what per cent of the 
fires were caused by such sparks? 

10. A bicycle had a sale price of $39.60, which was 75% of its 
original price. What was the original price? 

11. A city planned to spend 6.8% of its income of $8,785,975 
on health. How much did the city plan to spend on health? 


57 


Review and Practice 


Find the answer for each question, example, and problem: 


1. 357458 9.6 $1725.50 o2 479 84 2315 
x921 = X2.3 x144 X3.9 ~x685 X.72 X1.025 


2. .27)10.8 85)$6715 $12.05) $3783.70 476) 253232 3.5)6.65 


3. 82,736,154 3622 1.375 6520.3 502 $9002.00 
—39,652,748 —79% -—875 -—91.4 -—393 --5397.86 


4. $203,706.43 9,218 4.667 3603 10,3470 14% 
179,030.08 S7,125 9.125 492 82,963.1 26% 
640,127.90 451,212 2.875 7825 53,7864 12% 
308,506.07 8,117 5.833 6482 91,458.00 35% 
594,612.89 96,226 6.375 _236 70,695.4 13% 


5.2x% ¢+8 23-2 gx52 15x53 8 49+53 
6. $ of 95 =? 18 = 3 of? 50 =? fraction of 75 
7. 6 =?% of 24 40% of 85=? 21 = 35% of ? 8.2 = 50% of ? 


8. Express these per cents as decimal fractions: 6.8% 94% 
373% 5% 48% .75% 6.25% 7% 80% 168% 95% 3.02% 


9. Express these decimal fractions as per cents and then as 
common fractions: .05 .15 .120 .75 .66§ .10 .123 .50 


10. Express each per cent as a mixed decimal or as a mixed 
number: 310% 214% 108% 4333% 182.9% 5043% 198% 663% 


11. At $.35 a doz., find the cost of 125 doz. eggs. 


12. The National Park Service controls 16,774,674 acres of land, 
and the Bureau of Reclamation controls 9,778, 958 acres. How 
many acres of land are controlled by these two government agencies? 


13. The Gartons bought a $299.50 automatic washer at a dis- 
count of 163%. How much did they pay for the washer? 


14. A carpenter made a heavy beam by nailing a lj-in. board 
to each side of a board 24 in. thick. How thick was the beam? 


15. Mr. Keller’s take-home pay is $375 a month. If he spends 
$90 for rent, what per cent of his take-home pay is used for rent? 
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To Help You Remember 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


> To think and talk about: 


1. Tell what per cent means. (45) 

2. In this example (663% of 75 = 50) which number is the 
percentage? The base? The rate? How do you find the percent- 
age? (48) How would you find the rate when you know the per- 
centage and the base? (54) When you know the percentage and 
the rate, how do you find the base? (56) 

3. The Larsons bought a refrigerator for $259.95. This state- 
ment appeared on their bill: Terms 2% 30 days. Explain and 
illustrate what the statement meant. (52) 

4. Read this problem and answer the questions: Tom bought 
a bicycle regularly priced at $49.95 at a discount of 10%. How 
much did he save? (53) If the problem had stated the regular 
price of the bicycle (base) and the amount of the discount 
(percentage), how would you find the rate of discount? (54, 55) 
How would you find the original price if you knew the amount 
of discount and the rate of discount? (56) 

5. Explain the similarities and the differences in the mean- 
ings of common fractions, decimal fractions, and per cents. (25, 
35, 45-47) 


> To think about and write: 

1. Separate the following number into periods and name each 
period: 407345281.392605. Beginning with the largest unit, name 
each decimal unit in the number. (7-9) 

2. What question can be answered by addition? By subtrac- 
tion? By multiplication? What two questions can be answered by 
division? (12-18, 20) 

3. Find the missing numbers: Base, $28; rate, 25%; percent- 
age, __. (48) Base, $36; rate, __; percentage, $9. (54) Base, _; 
rate, 3%; percentage, $45. (56) 

4, Make up and then solve a problem using common fractions. 
A problem using decimal fractions. A problem using per cents. 
(34, 40, 48, 54, 56-57) 
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Testing Yourself 


Find the answer for each question, example, and problem: 


1. 663% of 78 19% of 86 75% of 348 6% of 215 
2.1.2=10% of? 35=5% of? 9=163% of ? 48 = 25% of ? 
3. 18 = 7% of 54 2.7 = 2% of 54 69 = 2%of 276 
4. 20% + 7% + 12% + 30% + 8% + 5% + 11% + 4% + 3% =? 
5. 100% —27% 85% —48% 79% —19% 95% —67% 
6. $349.50 82 609 $495.75 7.4 1528 1942 
187.25 X27 X.045  x312 x.23 x679 276% 
615.00 ~ —— ——~~ 35a! 
48.75 4851 
532.69 1835 500.5 3208 $4738.29 5273 
53.98 998 -191.9 -315;, _-92.83 1632 


7. 80)98760 .7)3.15 $.95)$433.65 4.6)29.44 1325)711790 
8.9X$ 8515 3X28 +3 33472 2WX1G 


9. If Judy spent 25% of her $56 savings for a radio, how much 
money did she have left? 


10. What is the cost of 83 yd. of material at $2.79 a yard? 


11. Mr. Clark drove his new car 8697.9 miles the first 79 days. 
What was his average mileage per day? 


12. The inside dimensions of a picture frame are 113 in. 
by 15¢ in. If the frame is 12 in. wide, what are the outside 
dimensions? 


13. A banker sold 45 savings bonds at $37.50 each. What was 
the total amount paid for the bonds? 


14. Mrs. Thomas paid $36 for a suit regularly priced at $45. 
What was the rate of discount? 


15. In a recent year 355 deer were killed by bow-and-arrow 
hunters in one state. This was about 45% of the number reported 
killed by cars. How many deer were killed by cars that year? 
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Enameling on Copper 
iinet Werle! Yt 


The art class is enameling some copper earrings and cuff links 
which the students plan to use as gifts. First the powdered 
enamel is spread over the clean copper pieces. Then the pieces 
are placed in a kiln which is heated to a temperature between 
1300°F. and 1500°F. After two to four minutes in the kiln, the 
enamel melts and forms a glossy surface over the metal. 


Solve these problems about enameling on copper. 

1. If the kiln reaches a temperature of 1450°F., how much 
hotter is this than the 212°F. temperature at which water boils? 

2. The kiln in the picture sells for $6.95 plus 2% sales tax. 
What is the total cost of the kiln? 

3. A kit containing 2 ounces each of 8 enamel colors sells 
for $5.00. What is the cost per ounce of the colors? 


4, Another company sold 2-ounce packages of dark red enamel 
for $.85, or an 8-ounce package for $2.75. What is the cost per 
ounce in the small package? In the large package? 

5. A 12” by 12” piece of sheet copper was priced at $1.80 a 
sheet. What would be the cost of two 1” squares cut from the 
12” by 12” sheet? 

6. A pound of %” copper squares costs $2.50. If there are 
about 140 pieces in a pound, what is the cost per square? 
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Types of One-Step Problems 


You have learned to solve five types of one-step problems. 
The five types of examples for these problems are listed below. 


> Type A. Finding the sum of 


unequal numbers. A ¢ mM Di’ De 

> Type S. Finding the differ- 

ence between two numbers. 17. 34 17 ? ? 
> Type M. Finding the total 434 —17 X3 3)51 17)51 
of a number of equal groups. = ee? ee 


> Type D1. Finding the num- 
ber of equal groups. 
> Type D2. Finding the number in each equal group. 


Read each problem below and decide what type of example you 
will use in finding its answer. Then write on your paper A, S, 
M, D1, or D2 to show the type. Be ready to explain why the 
example type you named is correct. 

1. Herbert had 171 stamps and sold 25. How many stamps did 
he have left? 

2. Betty sold 119 tickets and Doris sold 125 tickets. How 
many tickets did the two girls sell? 

3. Laura sold 15 boxes of cookies at $.39 each. How much 
money did she receive for them? 

4. Bill had a 330-yard roll of string which he cut into pieces 
each 30 yards long. How many pieces were there? 

5. John weighs 108 pounds and his father weighs 171 pounds. 
How much heavier than John is his father? 

6. If the average annual cost of education per pupil in elemen- 
tary school is $242.87, what is the annual cost of educating the 
pupils in a school with a membership of 275? 

7. If the total operating cost of a school with 250 pupils is 
$65,000, what is the average cost per pupil? 

8. In a school with 336 pupils, the average number of pupils 
per classroom is 28. Find the number of classrooms. 

Now read each problem again, write the example for it, and 
find the answer to the problem. 
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Cost, number, price C=nxp : n=c+p p=C=n 


Byisirelaterey speed, time d=sxt 


Area, length, width  A=lxw ‘|= Aw w=A¢! 


Using Formulas 


Study the formulas above. Each is a plan for solving prob- 
lems of a certain kind. In the formula c = n X p, the letter c 
represents cost, n represents number, and p represents price. Tell 
what the letters in the other formulas represent. 

Read problem 1 and find its answer. Then answer the questions 
below the problem. 

1. Jane bought 18 boxes of candy at ni 4 
$.49 each. What was the total cost? CA Di es 

What type of problem is this? Why must c=18X$49=? © 
you multiply to answer the question? Which Hee came ene 
formula was used? 


Read each problem below. Decide whether the example to write 
will be type A, S, M, D1, or D2. Then choose the formula to use, 
and solve the problem. 

2. At 45 m.p.h., how far will a train travel in 15 hours? 

3. If the area of a garden is 560 sq. ft. and the length is 
28 feet, what is the width of the garden? 

4. Jane has $1.80 to spend on cans of peas at $.15 each. How 
many can she buy? 

5. Mr. Reeves wants to drive 385 miles in 11 hours. What 
should be his average speed per hour? 

6. A room is 11 ft. wide and 19 ft. long. What is its area? 

7. Larry paid $2.85 for a 45-pound basket of tomatoes. What 
was the price per pound? 

8. At $.29 each, what is the cost of 24 notebooks? 


9. Mrs. Monroe needs 21 sq. yd. of linoleum. If linoleum 
comes in a 3-yd. width, how many linear yards should she buy? 
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Problems without Numbers 


Study each of the following problems and write a simple for- 
mula showing how it would be solved. Then supply reasonable 
numbers and solve the problem. 


1. You know the price of an arti- 
cle and the number of articles. How 
do you find the total cost? 


2. You know the price of an arti- 
cle and the total cost. How do 
you find the number of articles purchased? 


3. You know how much money you earned and how much you 
spent. How can you find the amount left? (In writing the formula, 
use e for amount earned, s for amount spent, and / for amount left.) 

4, You know how much money you had in savings at the first of 
the month and how much you saved during the month. How can 
you find your balance in savings at the end of the month? 

5. You know how many miles a car traveled and the number of 
gallons of gas it used. How can you find the average number 
of miles per gallon? 

6. You know the length and the width of a city lot. How do 
you find the area? 

7. You know the train fare and the length of the trip. How 
do you find the cost per mile? 


8. You know a man’s wages and the per cent withheld for 
taxes. How do you find the amount of his taxes? 


9. You know the price per gallon of heating oil and the number 
of gallons used. How do you find the cost? 


10. You know how many times a player has been at bat and how 
many hits he has made. How do you find his batting average 
(the per cent of hits)? 


11. You know the number of persons sharing the cost of a trip 
and the total cost of the trip. How do you find each person’s 
share of the total cost? 


12. You know the weight of a loaded truck and its weight when 
empty. How do you find the weight of the load? 
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Solving Two-Step Problems 


As the first step in a two-step problem, use the facts given 
to find an unknown number. Then use this number in the second 
step in order to find the answer to the problem question. 

For each problem below write A, S, M, D1, 
or D2 for each step and then solve the 
problem. 

1. A clerk sold a $2.50 necktie, a $3.95 
shirt, and a $11.45 jacket. How much 
change should he give the customer from a 
$20 bill? 

2. A clerk’s daily sales for 6 days were 
as follows: $324.52, $219.39, $297.65, $486.22, $387.56, and 
$593.84. Find his average daily sales for that week. 

3. A customer bought 2 pairs of slacks at $9.98 each and a 
sport shirt for $5.95. What was his total bill? 

4. A class sold 198 tickets at $.25 each. If expenses were 
$14.89, how much money was left? 

5. Betty saved $17.15 and spent $13.79 for clothes. Then she 
earned $6.25. How much money did she have then? 

6. John had saved $29.35 towards the purchase of a $50.00 
bike, but he spent $9.98 of his savings for shoes. How much more 
money must he save before he can get the bike? 


7. A committee packed 24 pounds of candy into boxes which 
held 2 of a pound each and bought 12 such boxes already packed. 
How many boxes of candy did it have in all? 

8. Judy earned $1.25 Saturday morning and $.85 Saturday 
afternoon. At this rate, how much can she earn on 7 Saturdays? 

9. Bob makes 3¢ on each of the 75 papers he delivers daily 
Monday through Saturday. How much does he earn in 6 days? 

10. A case of 24 cans of corn sells for $3.75. If corn is purchased 
by the case, what is the saving per can over the regular price 
of 17¢ per can? 

11. A plane flew 1625 miles in 5 hours. At this rate, how far 
will it fly in 85 hours? 
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Planning the Solution of Problems 
a ee LOUIS, 


For each problem below, first plan the solution by deciding 
what steps you will take to find the answer. Then find the 
answer. 

Sometimes it is easier to plan a solution if you substitute small 
numbers for the numbers used in the problem. Then use the 
numbers in the problem as you find the answer. 

1. Ticket sales amounted to $39.75 in the afternoon and $47.50 
in the evening. At $.25 each, how many tickets were sold? 

2. A man with weekly earnings of $87.50 had $19.79 deducted 
from his weekly check. What was his take-home pay for 52 weeks? 

3. A grocer can buy potatoes in 60-pound bags for $1.80 a 
bag. How many pounds of potatoes can he buy for $81? 

4. Harry has 6 boards, each 12 feet long, which he plans to cut 
into 2;-ft. lengths. How many such pieces can he cut? 

5. Jim earned $17.35. He spent $14.85 and bought 25¢ defense 
stamps with the balance. How many stamps did he buy? 

6. In order to buy defense bonds, a man had $6.75 deducted 
from his pay each week for 52 weeks. How many $18.75 bonds 
could he buy with these savings and how much would be left? 

7. Mr. Brown drove for 62 hours at an average speed of 
40 m.p.h. If his car averages 18 miles per gallon, how many 
gallons of gas did he use? 

8. A city built two identical schools for a total of $497,850. 
If equipment for a building cost $19,812.50, what was the total 
cost of each school completely equipped? 

9. The attendance at 5 ball games was as follows: 1912, 1057, 
1876, 2051, 1785. What was the average attendance per game? 
10. A school needed 212 bottles of milk a day, of which 79 
were chocolate and the rest were white. How many bottles of 
white milk were needed in a week? 

11. Mr. Johnson paid $4.41 for gas at 31.5¢ a gallon. If the 
gas lasted a week, how much, on the average, did he use per day? 


12. A jeweler bought $468 worth of watches at $19.50 each. 
He sold 15 watches. How many were left? 
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Solving Problems with More Than Two Steps 


You should plan the solution of a problem before you solve it. 
Often your plan can be represented by one example which includes 
all the steps in the solution. 


1. A rug is 10 ft. wide and 18 ft. 


long. At $6.98 a sq. yd., what is the Plan of Solution 
cost? ‘ ; 

Step 1. Find the area in square feet. “10 X_ 16 X $6.98 =? 
(10 X 18 =? sq. ft.) a : 


Step 2. Find the area in square yards. 
(Area in sq. ft. + 9) 

Step 3. Find the cost. (Area in sq. yd. X $6.98) 

All three of the steps are shown in the example at the right 
above. In finding the answer, use cancellation when you can. 
In this example you can divide both 9 and 18 by 9 as shown. 
Then 10 X 2 = 20. 20 X $6.98 =? 


For each problem below write your plan of solution. Then find 
the answer. 

2. Mr. Crowell has a lawn 50 ft. wide and 90 ft. deep. He 
plans to use 1 pound of grass seed for each 200 sq. ft. At $1.45 a 
pound, how much will his grass seed cost? 

3. A farmer planned to use 1¢ bushels of wheat per acre for 
seeding. He needs enough seed wheat for a field 80 rods by 160 
rods. How many bushels of seed wheat will he need? 

4. A real estate dealer paid $26,880 for a business corner 
80 ft. by 210 ft. and sold it for $35,280. What was the difference 
between the cost and the selling price per square foot? 

5. In 7 days an automobile dealer sold 14 cars at an average 
price of $2185 each. What were his average daily sales? 

6. The Olsens used 35 gallons of gasoline on a 525-mile trip. 
At this rate how many gallons of gas will they use in a year in 
which they drive 12,000 miles? 

7. The sides of a building are 60 ft. long and 12 ft. high, 
and the ends are 30 ft. long and 12 ft. high. How many gallons 
of paint are required to cover the 4 walls if each gallon covers 
240 sq. ft.? 
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Estimating Answers to Problems 


Before solving the problems on this page, decide what you 
think would be a sensible answer for each problem. To do this, 
first round the numbers in the problem. Then use the round 
numbers and make an estimate by doing the necessary compu- 
tation mentally. Watch for two-step problems. 

Solve each problem and compare the exact answer with your 
estimated answer. 

1. What is the area of a city lot 50.4 ft. wide and 119 ft. 
long? (To estimate the answer, round 50.4 to 50 and 119 to 120. 
Think 5 X 12 = 60; so 50 X 120 = 6000, the estimated answer.) 

2. What is the perimeter of the lot in problem 1? 


3. At an average speed of 39 miles an hour, how far will a 
car travel in 3 hours and 55 minutes? 

4. Dick earned $10 and spent $3.99. How much more money 
must he earn to buy an $8.98 pair of shoes? 

5. If fuel oil is 14.7¢ a gallon, what is the cost of 1975 
gallons? 

6. Mr. Rowan averages 17.5 miles on a gallon of gasoline. 
How many miles can he travel on 9.8 gallons? 


7. A class treasurer had a balance of $19.75. During the 
month he received $.79 and $1.15. He paid out $3.85 and $5.98. 
What was his balance at the end of the month? 

8. Jane cut a piece of material 53 yards long into 34-yard 
lengths. How many lengths did she cut? 

9. Mr. Rottman drove 108 miles in 2 hours and 15 minutes. 
What was his average speed per hour? 

10. Rainfall in a city on 3 days was as follows: .9 in., 1.1 in., 
and .8 in. What was the average rainfall per day? 

11. The area of a kitchen floor is 134.9 sq. ft. If the width 
is 9.5 ft., what is the length? 

12. How long will it take an airplane to make a 2457-mile trip 
at an average speed of 210 miles an hour? 

13. A farmer sold a piece of land 80 rd. by 160 rd. at $295 
an acre. How much money did he receive? 
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Various Kinds of Problems 


Some of the problems below are incomplete, some contain 
unnecessary information, and some contain only the necessary 
information. Supply sensible information for those that are 
incomplete, decide what information to use in solving each prob- 
lem, and solve the problems. 

1. An airplane carrying 54 passengers made a trip of 1185 
miles. What was the average speed per hour? 

2. Mr. Hull used 475 gallons of fuel oil in 6 weeks. How much 
did the fuel oil cost? 

38. A baseball team won 14 of its games. What per cent of 
the games did it win? 

4. A room is 124 ft. wide, 152 ft. long, and 8 ft. high. How 
many square feet of carpeting are needed to cover the floor? 

5. Jane worked 22 hours on Friday and 33 hours on Saturday. 
How much money did she earn? 

6. An airplane traveled 985 miles in 3 hours. What was the 
average speed per hour? 

7. Hight girls bought a 23-pound box of candy for $1.25 a 
pound and divided it equally. How many ounces did each get? 

8. The sewing class bought 153 yards of material at $.59 a 
yard. Each girl needed a 23-yard piece. What was the total cost 
of the material? 

9. Mr. Kohl drove 378 mi. on Monday and 419 mi. on Tuesday 
at a cost of 5.7¢ a mile. What was the total cost? 
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Review and Practice 


Express these per cents as decimal fractions or mixed decimals 
and then as integers, mixed numbers, or common fractions: 


1. 09% 6% .75% 15% 40% 333% 62.5% 180% 
2. 300% 125%  2871% 162% 3% 15% 5% 1.2% 
Find the answers for these questions, examples, and problems: 


3. 1.8 = ?% of 72 29 =? fraction of 174 1.68 = ?% of 3.5 


4, Zof 104 =? 831% of 96 =? 109% of 248 =? 
5. 69¢ = 75% of ? 36 = 3 of? $3.45 = 15% of ? 
6.32x2 3+4 445; 12x33 13xX3% 7376 
7. 44423 4 884344 72494 454432463473 24.875 
69.310 

8. 6,407,039 974 2.833 $500.00 742, 45.782 
—310,856 -—488 -— 875  -—41250 —2492 30.169 
eee 

9. 72.5)21.75 $.48) $46.08 3269)431608 .54)1.35 ashe 
10. 783 $3529.75 12.6 562 86 13.624 
x54 x16 48 X95 709 X68; 81.547 


11. It takes Janet’s father 203 hours to travel to Chicago by 
train and 4 hours to make the trip by plane. If he averages 
3 trips to Chicago per month, how much time will he save in a 
year traveling by plane instead of by train? 


12. Kenneth had saved $35 and spent $7 of his savings for a 
jacket. What per cent of his money did he spend? What per cent 
did he have left? 


13. Ten years ago Mr. Lane bought 9 savings bonds that cost 
$18.75 each. The present value of the bonds is $225. What were 
his total earnings from these bonds? By what per cent did the 
value of each bond increase in ten years? 


14. The Lincoln County School Board paid $633.75 for 375 
eighth grade readers. What was the cost of each reader? 
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To Help You Remember ann 


The page numbers following the questions, examples, and prob- AN 
lems tell you where to turn if you need help. ‘ 


> To think and talk about: 

1. Use the number 4444 to explain (a) why our number system 
is a decimal system; (b) what a four-place number is; (c) how 
the position of a figure in a number affects its value. (7) 

2. In the examples 45 + 69 = 114 and 114 — 45 = 69, explain 
the relationship between addition and subtraction. Show the 
relationship between multiplication and division in the example 
5 X 30 = 150, 150 + 30 = 5, and 150 +5 = 30. (12-14, 15-18, 62) 

3. How does an A type problem differ from an AS type prob- 
lem? (62, 65) 

4. How does a formula help you to solve a problem? Give the 
formula for this problem: If 36 notebooks cost $7.20, what is 
the price of each notebook? (63, 64) 


5. Why is it a good thing to estimate the answer for a problem 
before solving it? (68) 


6. Explain the computation: 50% of 436 = 218. When you 
know the whole quantity and the percentage, how do you find 
the per cent? How do you find the whole quantity when you 
know the per cent and the percentage? (48, 54, 56) 


& To think about and write: 


1. Round the following numbers to the nearest hundredth, 
tenth, one, ten, and hundred: (10) 


926.484 683.715 995.167 197.096 544.445 


2. Use Roman numerals to write 2473. (11) 
3. Compare 16 and 80 in two ways. (25) 


4. Write a common fraction, an integer, and a mixed number. 
Now write them as decimal numbers and as per cents. (26, 35, 45-47) 


5. How much would you have to pay for a $4.98 sweater that 
sells at a discount of 15%? (53) 
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Testing Yourself 


Find the answer for each question, example, and problem: 


1. 5689.4 $6259.75 4324 975.325 26482 
6735.8 843.20 6595 —489.667 —19173 
9468.3 5987.34 8753 —— OO 
7894.5 70.69 9464 172012 104.5 
8957.6 4795.86 3988 —168434 —98.3 


2. 2.95) 106.2 5.4) 8.64 $14.68) $5079.28 49) 12.642 


3. 498 875 $986.50 27.9 10307 $3957.48 

x375 X67 X214 x86 =—-X21438 XD 
4.24xX166 2+% 4x3 2x6 8434 35458 
5. of $1.92 =? 215 = $ of? 18 =? fraction of 144 
6. 98 = 2% of 294 37.5% of 288 =? $75 = 25% of ? 
7 


. A glass tank has a volume of 4; cubic feet. There are 
74 gal. in each cubic foot. How many gallons of water will it 
take to fill the tank? 

8. At $75 each, plus a sales tax of 2%, what is the total cost 
of 36 truck tires? 

9. Attendance at the first three college football games was 
55,415, 57,003, and 58,927. What was the average attendance? 

10. If the area of a rectangular farm is 2.16 square miles and 
its width is 1.2 miles, what is the length of the farm? 

11. The value of farm property in a certain area increased from 
$41,227,000 in 1940 to $101,738,000 in 1950. Round the numbers 
to the nearest million and find the per cent of increase to the 
nearest whole per cent. 

12. Larry bought a jacket for $14.98 and a sport shirt for $3.98. 
How much change did he receive from a $20 bill? 

13. The eighth graders sold 120 of the 600 tickets for the school 
festival. What per cent of the tickets did they sell? 

14. Mr. Kling drives 14 miles per gallon of gas. If he can buy 
3.4 gal. for $1, how far can he drive on $3 worth of gas? 
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The Importance of Measures 


In measuring you choose a measuring device which is suitable 
for the distance or quantity being measured and apply it care- 
fully. You give the measurement as a definite number of units. 

Answer these questions about measures and their uses: 


1. Which of the pictures above shows measurement of length? 
Of time? Of liquids? Of dry materials? Of weight? Of temper- 
ature? Of angles? 

2. Besides those shown in the above pictures, what other 
units of measure and what other measuring devices are used in 
measuring length? Time? Liquids? Dry materials? 

3. Tell how measuring is important in each of the following 
activities: getting to school on time; buying clothes; cooking 
a meal; building a bridge. 

4. Name ten situations in which you have used measures. For 
each situation tell what measuring device and what unit of 
measure you used. 
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Measuring Instruments and Their Use 


Measuring instruments are manufactured with great care. The 
more accurate instruments are checked against standard units. 
All measuring, however, is subject to human judgment and error. 

1. Bar A is nearer 1% in. than 
12 in. in length. Explain why 


A Peng arse ee the length would usually be ex- 
a a ih pressed as 1; in. 
2. Bar B is nearer 13 in. than 
2 EEE 1% in. in length. Expressed to 
rTTit@rtwy tri the nearest eighth of an inch, 
what is its length? Explain your 
C iE answer. 


af § 3. What is the length of bar 


C expressed to the nearest 
eighth of an inch? 


4, Using a ruler, find to the 


[ nearest fourth of an inch the 

tine & length of each line at the 
left. 

Line B 5. Find the length of each 
line to the nearest eighth of 

Line C an inch. To the nearest six- 
teenth of an inch. 


Line D 6. If a line is exactly 175 in. 
long, how would you express 
its length to the nearest fourth 
of an inch? 


7. Use a ruler graduated to sixteenths of an inch to draw 
lines as follows: 2% in.; 17s in.; 37g in.; 43 in. 


8. The micrometer at the 
left has a scale graduated to 
thousandths of an inch. To what 
fraction of an inch could you 
measure with this micrometer? 
When might such an exact 
measurement be necessary? 
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Understanding Units of Linear Measure 


The yard is the basic unit of linear measure (length) used in the 
United States. The standard American yard is the distance be- 
tween two microscopic marks on the International Prototype 
Meter, a platiniridium bar, when the bar is at a temperature 
of 0° centigrade. The International Prototype Meter is kept in a 
suburb of Paris. A copy of it is kept by the Bureau of Standards in 
Washington, D.C. The yard is 38$$ (or .914402) of the meter. 

You know most of our standard units of length. (See the table 
of linear measure on page 282.) However, you may be unfamiliar 
with the furlong and the chain. The furlong (220 yd.) was once 
considered “‘the length of a furrow.’”’ The chain (22 yd.) is some- 
times used by surveyors. It is divided into 100 links. 

1. Many cities are laid out so that there are 8 blocks to a 
mile. What unit of measure in the table of measures of length (on 
page 282) represents the length of one of these blocks? 

2. The British yard is equal to .914399 of a meter. How much 
shorter is the British yard than the American yard? 

3. A nautical mile is 6080.2 feet. How much longer is a nautical 
mile than a land mile? 

4. By what unit and to what degree of accuracy would you 
measure the distance between two cities? 


5. To what fraction of a yard might you want to measure cloth 
you were selling? 

6. It is possible to measure with absolute accuracy? Why? 

7. What determines the type of measuring instrument you 
choose for measuring length and the degree of accuracy with 
which you must measure? 


8. Surveyors’ measurements are usually given in feet and tenths 
of a foot. Why do you think this is true? 


9. What do you think are the essential characteristics of a good 
unit of measure? 


10. How accurately can you estimate 1 ft.? 1 yd.? 10 ft.? 


11. Can you think of reasons why the furlong is no longer in 
common use? 
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J Using Measures of Length 


You know that the perimeter of any flat surface is the sum of 
the lengths of its sides. In finding perimeters, you should multiply 
whenever it is faster to multiply than to add. 


1. Using the dimensions given and the quickest method, find 
the perimeter of the square above. Find the perimeter of the 
triangle. The perimeter of the parallelogram. The perimeter of 
the trapezoid. Give answers in feet or inches. 


2. A triangle’s base is 5 ft. 9 in. One side 5 ft. 9 in: 
is 3 ft. 6 in. The other is 4 ft. 7 in. Find its 3 ft. 6 in. 
perimeter. (Since the sum of the inches equals Aft, 7 im. 
more than 1 foot, what do you do?) ? ft. ? in. 

3. A trapezoid has one base of 4 ft. 1 in. - 
and a second base of 2 ft. 5 in. What is the ee : an. 
difference between the two? (Since you cannot ee 
subtract 5 in. from 1 in., what do you do?) ? ft. ? in. 

4, What is the perimeter of a square that is 6 ft. 7 in. 
6 ft. 7 in. on each side? (The product of the x4 
inches is more than 1 ft. What do you do?) ? ft. ? in. 

5. A triangle with 3 equal sides has a per- > ft. 2 in 
imeter of 7 ft. 9 in. What is the length of Bee 
each side? (What do you do with the 1 ft. re. | 9)/ f= 9am 


mainder after you divide 7 ft. by 3?) 


6. Find the length of the side of a square that has a per- 
imeter of 13 feet. 


7. A living room is 23 ft. 9 in. long and 12 ft. 11 in. wide. 
What is the difference between the two measurements? 
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Using Units of Square Measure 


You know that the number of units of square measure in a flat 
surface represents the area of that surface. In the drawing of 
a square foot shown at the right 
notice how many one-inch squares 
are used to complete one row of 
squares along the top of the 
square foot. How many rows of 
squares will be needed to cover 
the entire surface of the square 
foot? What is the area in square 
inches of a square foot? 


The short way to find the area 
of a square or a rectangle is to 
multiply its length by its width. 
The formula is A = lw. 


i. Make a scale drawing to 
prove that 1 sq. yd. = 9 sq. ft. 


If you need to review the tables of square measure, turn to 
page 282. Then find the answers for these examples: 


2. 5 sq. ft. = ? sq. in. 5a acres = ? sq. rd. 
3. 23 sq. yd. =? sq. ft. 9.3 sq. mi. = ? acres 
4. What is the area in square feet of a rectangular table top 


with dimensions of 42 in. and 56 in.? (Can you use cancellation 
in working the example for this problem?) 


5. What is the area of a desk top 4 ft. 6 in. by 2 ft. 4 in.? 
(Change dimensions to mixed numbers before multiplying. ) 


6. What is the area of your classroom in square feet? In 
square yards? 

7. How do you find the area of a rectangle? 

8. How does a rectangle differ from a square? 


= lw 
A=12x |2= 144 sq. in. 


> 


Find the areas of rectangles or squares with these dimensions: 
9. 28 rd. by 28 rd. 223 in. by 20 in. 53 rd. by 8 rd. 


10. 123 yd. by 32 yd. > mi. by 12 mi. > in. by 63 in. 
77 


Using Units of Cubic Measure 


Units of cubic measure are used to measure volume. Volume is 
the space within a container or the space occupied by a solid. 
Equivalent cubic measures are shown in the tables, page 282. 


1. Use the picture at the left to 
help you answer these questions: 
How many cubic feet fill one layer? 
How many layers are needed to 
complete the cube? How many 
cubic feet are needed to complete 
the volume of 1 cubic yd.? 


You can see that a cubic yard is 
3 feet long, 3 feet wide, and 3 
feet high. So the volume of a cubic 
yard = 3X3 X 3. V=lwh. 

2. Find the volume for solids 
with these dimensions: 15 ft., 6 ft., 
A ft.; 4 yd., 8 yd., 10 yd.; 4.6 in., 5.4 in., 6.8 in.; ot tt, 33 fh, 
42 ft.; 15 ft., 18 ft., 25 ft. 

3. To the nearest hundredth, how many gallons of water equal 
one cubic foot of water? (231 cu. in. = 1 gal.) 


4. In addition to a service charge of $1.00, a certain city 
charges $.21 per hundred cu. ft. of water. What would be the 
water bill of a homeowner who used 1200 cu. ft. of water? 


5. About how many cubic feet of bin space are needed to 
store 350 bushels of wheat? (1 cu. ft. = § bu.) 


6. A contractor estimated that about 4480 cu. ft. of earth 
would have to be removed in digging a basement. About how 
many cubic yards of earth would have to be removed? 


7. On a new highway 35.59 miles long, 3,830,217 cu. yd. of 
earth were moved in grading the road bed. To the nearest cubic 
yard, what was the average number of cubic yards moved per mile? 


8. Before the concrete could be laid for the new highway, 
334,197 cu. yd. of ballast and 407,666 cu. yd. of base material 
had to be laid. How many cubic yards of ballast and base 
material together were used? 


= |wh 
3x3x3 = 27 cu.ft. 


| 
V 
V 
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Using Measures of Weight 


In the United States the pound is defined in terms of the 
metric unit called the kilogram. The standard against which the 
pound can be checked is the Prototype Kilogram in Washington, 
D.C. A pound is equal to .45355924277 of a kilogram. 

You know most of the measures listed in the table of measures 
of weight on page 282, but grain (gr.) and dram (dr.) may be 
new to you. The ingredients in some drugs are measured in grains. 
A druggist may weigh ingredients for a prescription in drams. 
27.344 gr. = 1dr. 16 dr. = 1 oz. 437.5 gr. = 1 oz. 

1. What is the weight, to the nearest tenth of an ounce, of 
the aspirin in a bottle of 500 tablets if each tablet contains 
5 gr. of aspirin? If the bottle sells for $1.09 what is the cost, 
to the nearest tenth of a cent, of one aspirin tablet? 

2. A store advertised 1000 half-grain saccharin tablets for $1. 
What was the cost per grain of saccharin? 

3. How many 7-gr. saccharin tablets can be made from a pound 
of saccharin? 

4, At a special sale Mrs. Brock can buy two 6-oz. bottles of 
vanilla extract for $1.68. What is the cost per ounce of extract? 

5. What is the cost of a 1360-pound steer at $26.50 per cwt.? 


6. A loaded truck weighed 33,280 lb. To the nearest tenth, 
find its weight in tons. In long tons. (1 long ton = 2240 lb.) 


7. If Cecil weighs 101 lb. 12 oz. and Robert weighs 113 Jb. 
14 oz., what is the difference in their weights? 


8. One load of coal weighed 2 T. 1376 Ib. and another weighed 
2 'T. 730 lb. What was the total weight of the two loads? 


9. The weight of 3 loads of coal were: 5T. 250 lb.; 4 'T. 175 Ib.; 
and 6 T. 75 lb. Find the average weight per load. 


Find the answer for each of these examples: 
10. 6 X 3 Ib. 4 oz. 8 X 12 Ib. 8 oz. 5250 gr. = ? oz. 
11.8X4T. 8 ewt. 24 lb. 9 oz. + 3 138 dr. = ? oz. 
12. 15 T. 6 ewt. + 6 12 lb. 14 oz. + 8 oz. 14 oz. = ? gr. 
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Understanding Liquid and Dry Measures 


In the United States the basic unit for measuring liquid is 
the gallon, which has a capacity or volume of 231 cubic inches. 
You know most of the measures in the table of liquid measure on 
page 282, but the fluid dram and fluid ounce may be new to you. 
8 fluid drams (fl. dr.) = 1 fluid ounce (fl. oz.) and 16 fluid 
ounces = 1 pint. 1 fl. oz. = 6 teaspoons (tsp.). Perfumes are 
often sold by the fluid dram. The capacity of bottles is often 
expressed in fluid ounces. 


1. How many cubic inches equal a liquid quart? A liquid pint? 

2. Perfume was advertised at 2 fl. dr. for $2.50 or + fl. oz. 
for $4. What is the difference in price per dram? 

3. Another type of perfume was sold in a .59-ounce bottle for 
$5.50. To the nearest cent, what was the cost per dram? 

4. A bottle of lemon extract had contents of 3 fl. oz. How 
many teaspoons of extract did the bottle hold? 


5. A large can of orange juice held 48 fl. oz. The contents 
would fill how many pints? How many such cans could be filled 
from 3 gallons of juice? 


6. An average lemon yields 12 fl. oz. of juice. How many cups 
of juice could be squeezed from a dozen lemons? 

The basic unit for measuring dry commodities is the bushel 
(bu.), which equals 2150.42 cu. in. The table of dry measure is 
given on page 282. 

7. How many cubic inches equal a peck? A dry quart? 


8. What is the difference in the volume of a liquid quart and 
a dry quart? A liquid pint and a dry pint? 


Change these units as indicated: 


9. 2 gal. 3 qt. to qt. 24 fl. oz. to pt. 36 pt. to gal. 
10. 2 qt. to fl. oz. 144 qt. to gal. 3 bu. 5 pk. to pk. 
Find the answer for each of these examples: 

11. 6 X 3 ths. 1 tsp. =? 8 X 2 gal. 3 qt. 1 pt. =? 
12. 12x 2fl.0z.4fl. dr. =? 35 gal. 2 qt. +6=?) 
13. 8qt.lpt.+2=? 23 gal. 1 qt. 1 pt. +4=? 
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Understanding Units of Circular Measure 


The degree is the basic unit of circular measure. Every cir- 
cle = 360 degrees (°). 1 degree = 60 minutes ('), and 1 minute 
= 60 seconds ("). 


The drawing at the left above will help you understand why a 
circle the size of a dime includes the same number of degrees 
as does a circle the size of the earth’s equator. 


1. Make a paper arrow or a cardboard arrow and place it on 
the circle at the left above in position XA as shown. Keeping 
the base of the arrow at X, move the arrow’s point to B. How 
many degrees have you turned your arrow? 


2. Now move the point of your arrow around the circle from B 
to C. How many degrees from A have you turned your arrow? 


3. Now move the arrow’s point to D. Then on to A. How many 
degrees did your arrow turn from A to D? From A around to A? 

4. How many degrees must you turn your arrow to move its 
point through a half circle? A full circle? 

5. Think of the earth’s equator as a great circle like the one 
at the left above. How many degrees does the earth turn in making 
a complete rotation on its axis? 

6. The earth turns 360° each 24 hours. How many degrees 
does it turn each hour? How long does it take the earth to turn 
15°? 30°? 10°? 50°? 180°? 90°? 75°? 
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Longitude and Time 


A meridian is an imaginary line on the earth’s surface extend- 
ing from the North Pole to the South Pole. The meridians on the 
globe shown on page 81 are 15° apart. The prime meridian, marked 
0° on every globe or world map, passes through Greenwich, Eng- 
land, which is near London. Degrees east (east longitude) and 
west (west longitude) are measured from the prime meridian. For 
example, New York City is 74° west longitude (west of Greenwich), 
and Lokeren, Belgium is 4° east longitude (east of Greenwich). 


1. Providence, R.I., is 71° 24' west longitude, and Chicago, 
Ill., is 87° 38' west longitude. How many degrees and minutes 
apart are these two cities? (1° = 60') 


2. Find the distance in degrees and minutes between New York 
City, at 74° west longitude and Paris, France, at 2° 20! east 
longitude. 


e@ At any place on the earth’s surface it is 12 noon by sun time 
at the exact time that the sun is directly over the meridian of 
that place. You know that there are four time zones in the 
United States. The standard time in each zone is the same as the 
sun time for that zone’s central meridian (the meridian in the 
center of the zone). Eastern Standard Time (EST) is the same as 
sun time for 75° west longitude; sun time for 90° west longitude 
is Central Standard Time (CST); sun time for 105° west longitude 
is Mountain Standard Time (MST); and sun time for 120° west 
longitude is Pacific Standard Time (PST). 


3. For a point at 70° west longitude, what is the sun time 
when the standard time is 12 noon? 


e@ Standard time zones have been established throughout the 
world. As in the United States, each of these time zones covers 
15° of longitude, or 1 hour of time. The central meridian of 
each zone is shown on the map on page 83. 


e To find the difference in time between any two time zones, 
find the difference in degrees of longitude between the two 
central meridians. (If the two meridians are on the same side 
of the prime meridian, subtract. If they are on opposite sides 
of the prime meridian, add.) Then change the number of degrees 
to equivalent hours, (Remember, 15° = 1 hour.). 
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Time Zones and Time 
ee De ee 


1. When it is 8 a.m. in New York, what time is it in London? 
In Berlin? In San Francisco? In Istanbul? 


2. Choose other important cities on the globe. Practice using 
the map to find the difference in time between them. 


3. On a globe find the international date line (the 180° me- 
ridian). On the east side of this line it is Sunday at the same 
time that it is Monday on the west side of it. Explain why. 


4. According to the 24-hour clock, time for each 24 hours is 
shown in hours and minutes 
after midnight. 12 midnight is 
written as 2400, 1:30 a.m. as 
0130, and 10:30 p.m. as 2230. 
Study the table at the right. 
Then write the following times 
according to the 24-hour clock: 


1:35am. 12m.(noon) 10:15pm. 12:45pm. 6:25 p.m. 
5. Write these times according to the 12-hour clock: 
0235 1855 1125 1357 2315 2359 1927 
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Overseas Air Travel 


Below is one of. the tables from a timetable for overseas air 
travel. Light-faced type indicates a.m. and dark-faced type in- 
dicates p.m. Time shown for Honolulu is Honolulu Standard Time, 
which is the time at 150° west longitude. 


1. What is the difference in time between PST (120° west 
longitude) and HST? (Review pages 82 and 83 if you need help.) 


SAN FRANCISCO OR LOS ANGELES TO HONOLULU 
DAY Sunday Mon. 


FLIGHT NUMBER 29 23 


San Francisco.....(PST) Lv. | 845] — 845| — {1100 


Los Angeles........-.+- Lv. | — | 915 930); — 9 30 


Honolulu (HST) Ar, | 430!5 30] 430 | 430] 5301 530] 43015301 430'545!' 6451 545 


Use the timetable to help you answer these questions: 


2. How many nonstop flights are made from San Francisco to 
Honolulu each week? 


3. How many nonstop flights are made from Los Angeles to 
Honolulu each week? 

4. On which days of the week are there no flights from San 
Francisco to Honolulu shown in the table? On which day are two 
such flights shown? Why do you suppose this is done? 

5. The air distance between San Francisco and Honolulu is 
- 2407 miles. What is the average speed per hour, to the nearest 
mile, of the plane on flight 27? 

6. How long does it take the plane on flight 23 to travel from 
Los Angeles to Honolulu? 

7. First-class fare from San Francisco to Honolulu is $168, 
plus 10% federal tax. If 5% discount is allowed for the purchase 
of a round-trip ticket, what is the fare for a round trip? 


8. One-way coach fare from San Francisco to Honolulu is $125, 
plus 10% federal tax, but no discount is allowed. How much 
cheaper is a round trip by coach fare than by first-class fare? 


’ 9, For each scheduled flight shown in the table above, write 
the departure and arrival times according to the 24-hour clock. 


Learning about Board Feet 


John is building a footstool for his shop project at school. The 
lumber for the project will cost him 26¢ a board foot. A board 
foot is the unit of lumber measure. This unit is equivalent to a 
board 1” (or less) thick and a foot square. 

1. John’s board is ?” thick, 10” wide, and 6’ long. How many 
board feet are in the board? 

To find the answer, change 10” wide to 2’. Then multiply the 
length by the width by the thickness in inches. 1 X  X 6 =? 
Why was a thickness of 1” rather than ?” used? 

Lumber salesmen state the thickness and width in inches and 
then the length in feet. Study the statement below. 


2. The first entry on the statement is read, ‘“‘One piece, one 
by eight, 16 feet long.’’ Read each of the other entries. 

3. Check the number of feet for the items that are 1 X 8. 
To check the second item notice that there are 2 pieces. 2 X 
1x $x 14=? The number of board feet is rounded to the nearest 
whole foot. How many board feet of 1 X 8’s were bought? 

4. The price is quoted as the price per M (thousand) feet. 
The 1 X 8’s cost $225 per M. This equals $.225 a board foot. 
Check the cost of the 1 X 8’s. 

5. When the thickness of a board is 2”, by what number do 
you multiply the area to find the number of board feet? Check 
the total bill by finding the number of feet in each item and 
the cost. Then add to get the total. 


85 


Review and Practice 


1. Express as decimal numbers and then as per cents: 


1 3 2 1 1 Z 1 1 
ly 8 3 55 6 8 33 12 


an 


Find the answer for each question, example, and problem: 


2. @2.7 39.125 O75 9.667 $703.02 5.009 
xXx.65 —19.950 «349 +.375 —98.46 x4.085 


3. 46,875,913 693 136,194,700 $5235 95 7 
+93,124,087 x48  —37,429,268 x618 —6$ +83 


4. 1420)$46505.00 .167).20875 6;X3s 83723 3+ 


5. 135 = 5% of ? 49% of 1385 =? 14 = ?% of 2000 
6. 3)4 bu. 5pk. 6gal.3 qt. 5yd.10in. 9sq.yd.5 sq. ft. 
+8 gal. 3 qt. x4 —7 sq. yd. 8 sq. ft. 


7. If a 9-ounce jar of cold cream costs 98¢ plus 10% tax, what 
is the cost per ounce to the nearest cent? 

8. Mary spent $1.75 of her $5 birthday gift for a book. What 
per cent of her gift money did she spend? 

9. The label on a candy bar reads: “‘Net weight 1g oz.’’ How 
much would the candy in a dozen such bars weigh? 

10. The dimensions of the Andersons’ living room are 12 ft. by 
21 ft. Find the cost of carpeting for it at $11.95 a sq. yd. 

11. The numbers of motor vehicles registered in three counties 
were as follows: 43,647; 24,283; and 33,498. Find the total. 

12. The yield of 21 bu. of wheat per acre is how many times 
the 13 bu. of seed used per acre? 

13. Mr. Beltz has a storage bin with a capacity of 825 cu. ft. 
How many bushels of grain will it hold? (1 bu. = 14 cu. ft.) 

14. Mr. Fischer earns $5400 a year. His monthly expenses for 
rent and for food are $70 and $105.50. What per cent of his in- 
come is used for these two items together? 

15. What is the area in acres of a field with dimensions of 
36§ rd. by 48 rd.? 
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To Help You Remember at 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


To think and talk about: 

1. What does the number 16 express? What does 16 oz. express? 
16 oz. of orange juice? 16 oz. of pure orange juice? (6) 

2. In this completed example, 9 = 2 of 12, what is each number 
called? Explain the computation. How do you find the answer 
when an example states the fraction and the whole quantity? 
The fractional part and the whole quantity? The fraction and 
the fractional part? (25-26, 34) 

3. In what way is a per cent like a fraction? Explain the 
computation for each of these examples: (25-26, 45-48, 54, 56) 

663% of 96 =? 24 = ?% of 96 16 = 165% of ? 

4. What example would you write to solve this problem: At 
27¢ a board foot, what did Mr. Sieger pay for 16 boards each 
1 inch thick, 9 inches wide, and 8 feet long? (85) 


5. Why is it necessary to have accurate units of measure and 
suitable measuring instruments? (73-74) 


6. Name some of the units of measure and measuring instru- 
ments and some situations in which you would use them. (75-81) 


7. Explain how standard time zones aid transportation and 
communication. (82-83) 
> To think about and write: 

Read each of the following statements and write a sensible 
question. Show a plan for solving the problem. Then find the 
answer. (62-63, 65-67) 

1. Tom receives a weekly allowance of $4.50 and earns $3.75. 

2. The area of Jean’s garden is 56 sq. ft. and the width is 
G it. 

3. Kathy bought a 95¢ belt and 98¢ scarf and gave the clerk 
$5.00. 

4. John used three 21-in. lengths of siding that cost 14¢ a 
linear foot. 
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Testing Yourself 


Find the answer for each question, example, and problem: 
1. 93 yd. =? in. 51 °T. =? Ib, 33 sq. yd. =? sq. ft. 


2. 20,064 ft.=?mi. 960A.=?sq.mi. 72 cu.ft.= ? cu. yd. 
3. 888 sq. in. =? sq. ft. 76 oz. =? Ib. 1Z pt. =? fl. oz. 


4. $468.25 5149 738 987,432 6056 8.125 
+297.75 X.368 X49 —98,743 X4132 —7.625 


5. $22.98) $2849.52 8) 18pk./ qt. 2 pt. 14.5) 34.365 9) .58 


6. Find the perimeters and the areas of rectangles with di- 
mensions as follows: 18 in. by 43 ft.; 5% ft. by 22 yd.; a 10.5-in. 
square. 


7. Express the following per cents as decimal numbers: 


80% 2.5% 114% 7% 300% 623% 98% 15% 


8. If two 104-ounce cans of soup cost 32¢, what is the cost per 
ounce? How much would 8 cans cost? 


9. If 8,346,137 persons live in London and 7,891,957 live in New 
York, how many more persons live in London than in New York? 


10. David made a trapezoid-shaped poster. The lengths of the 
bases were 43 ft. and 3% ft. and the sides were 3 ft. each. What 
was the perimeter? 

11. The Millers started on a trip of 1125 miles. The first day 
they drove 375 miles. The mileage driven that day is equal to 
what fraction of the total trip? 

12. If a tablet contains 5 grains of aspirin, how many ounces 
of aspirin are there in 100 tablets? (7000 gr. = 1 lb.) 


13. The Teels bought a $335 davenport at a reduction of 15% 
and a $195 chair at a discount of 20%. How much did they save 
on both pieces of furniture? What was the total cost? 


14. The capacity of the Evans’ pool is 486 cubic feet. What is 
the weight of the water when the pool is filled to one half of 
its capacity? (1 cu. ft. of water weighs 62.5 lb.) 


88 


Understanding the Metric System 


Bob is threading a 16-millimeter (16 mm.) projector with film 
that is 16 mm. wide. A millimeter is a unit of length. It is a 
part of the metric system of measures. The metric system was 
adopted by France in 1791. It is a decimal system, which means 
that each unit of measure is equal to ten of the next smaller 
unit. 

Manufacturers of films and cameras use metric units to express 
such measurements as the width of film and the size of lenses 
because they sell their products throughout the world. Almost 
every country except Great Britain and the United States uses 
metric measures, and metric measures are legal for use in the 
United States. 


1. When scientists and engineers throughout the world exchange 
information, why would they probably use the metric system? 


2. Why do manufacturers in our country sometimes use metric 
measures? mle ety 

Use the picture at. the right to 
help you answer these questions: 

3. What is the width in milli- 
meters of the film at the right? 
About what is its width in inches? 

4. Two other common types of 
film are 8 mm. and 16 mm. What is 
the approximate width of each film, 
expressed in inches? 
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Using Metric Units of Length 


The basic metric unit of length is the meter. It equals 39.37 
inches. Each metric unit of length is ten times greater than 
the next smaller unit. Think of the meter as being like a one 
in our decimal number system. Then decimeters are like tenths. 


1. To what decimal units can you compare centimeters? Milli- 
meters? Decameters? Hectometers? Kilometers? 


2. How do you change meters to decameters? Decameters to 
hectometers? Meters to decimeters? Meters to centimeters? 


3. If a runner ran 1500 meters in 4 minutes, how many meters 
did he run per minute? 1500 meters = how many kilometers? 


Some of the prefixes in the above table are similar to words 
used in our money system. See the table below at the right. 


4. To what unit 
in the metric system 
could you compare a 
$10 bill? A $100 bill? 
A $1000 bill? 


5. If you had 15 
dimes, how many dol- 
lars and how many dimes would equal your money? A stick 15 deci- 
meters long is how many meters and how many decimeters long? 

6. Use a ruler graduated into millimeters. Measure each line 
below. Express the answer as decimeters, then as centimeters, and 
then as millimeters. 


Drs secs a ee 
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Equivalent Metric and United States Measures of Length 


Track and field athletes broke 31 world records in 1954. Some 
of the running events made in record time, expressed to the 
nearest tenth of a second, are as follows: 


1. What was the distance of each race expressed in yards? 
What was the distance of each race expressed in miles to the 
nearest tenth of a mile? 


2. What is the length of a centimeter in inches expressed to 
the nearest hundredth of an inch? 


3. The record high jump at the Olympic Games was 2.11 meters. 
What was the record expressed in feet to the nearest hundredth? 


4, If you have a book that is 17 centimeters wide, what is 
its width to the nearest tenth of an inch? 


5. If a room is 9 meters wide, what is its width in feet to the 
nearest tenth of a foot? 


6. If two cities in France are 15 kilometers apart, about how 
many miles apart are these cities? 


7. Ifa man is 6 feet tall, what is his height in yards? In meters? 
In decimeters? 


8. Express the following lengths in yards: 500 m., 2100 m., 
1750 m., 3000 m. 


9. Express the following kilometers per hour (km.p.h.) in miles 
per hour: 50 km.p.h., 300 km.p.h., 350 km.p.h. 


10. Is 350 km.p.h. a normal speed for a train or an airplane? 
ol 
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Problems to Solve 


In most European countries distances are measured in kilo- 
meters. Below is a table showing the airline distances from Paris 
to other cities given in kilometers. 

1. Express in miles to the nearest 
whole mile the airline distances shown 
in the table at the left. 

2. How many kilometers greater is 
the distance between Paris and Hong 
Kong than the distance between Paris 
and Cairo? 

3. At an average speed of 275 m.p.h., how long would it take 
a plane to fly from London to Paris? From Paris to Berlin? 
(Find answers to the nearest tenth of an hour.) 

4. If you were to make a round trip between Paris and Cal- 
cutta, how many kilometers would you travel? How many miles? 

5. The Eiffel Tower is 300 meters high. Express this height as 
a fraction of a kilometer and then in feet. 

6. The Arch of Triumph in Paris is about 50 meters high. 
What is its height in feet? 


7. A beautiful avenue 2.2 km. long leads to the Arch of 
Triumph. Express in miles the length of the avenue. 


8. A tourist in France bought 18 meters of silk. How many 
yards of silk did he have? 


9. The distance from Florence to Rome is 197 miles. What is 
the distance in kilometers? 
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Using Metric Units of Area 


Metric units of area are used in many countries. The are (ar) 
and the hectare (hék’tar), are usually used for measuring land. 
Other metric units of area are shown in the table below. 


Metric Measures of Area 


100 square millimeters (mm2.) = 1 square centimeter (cm?.) 
100 cm:*. = 1 square decimeter (dm?.) 


100 dm?. = 1 square meter (m2.) 

100 m?*. = 1 square decameter (dkm:.) 
100 dkm2. = 1 square hectometer (hm?.) 
100 hm». = 1 square kilometer (km?.) 


Commonly Used Equivalents 


1m?., which is called a centiare (ca), equals 1.196 sq. yd. 
1 dkm®., which is called an are (a), equals 119.6 sq. yd. 
1 hm?., which is called a hectare (ha), equals 2.47 acres (A.) 


1 sq. in. = 6.45 cm?. 1 sq. ft. = .093 m?. 
1 sq. yd. = 0.84 m?. lacre = .405 hm?. 


1. Use a ruler graduated into millimeters and 
measure the rectangle shown at the right. What is 
its length? Its width? Its area? 


2. Use the same ruler and draw a square decimeter. What is 
its area in square centimeters? Square millimeters? 


3. A French farmer had a rectangular field 60 meters long and 
40 meters wide. What was its area in square meters? In ares? 


4. A German farmer owned 5 hectares of land. About how many 
acres did he own? 


5. Express as square meters: 3 km?., 1000 dm2., 20,000 cm’. 
6. Express as square decameters: 400 m?., 4km?, 9 hm’. 


7. Express as hectares: 500 m2., 8 km?., 5 hm?, 

8. Express as hectares: 6 A., 45 A., 100 A., 80 A. 

9. The area of France is about 340,814 km?. What is its area 
in acres? 
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Using Metric Units of Volume 


Just as we use units such as cubic inches, cubic feet, and 
cubic yards to measure the volume of solids, people living in 
certain other countries outside the United States and Great 
Britain use cubic metric units. A table showing common units 
of volume in the metric system is given below. 


Is 


What is the volume of a box 10 dm. long, 15 dm. wide, and 


5 dm. deep, inside measurements? 


2. 


What cubic metric unit would you use to find the volume 


of your classroom? Of a cereal box? Of your desk drawer? 


3. 


How many cubic meters of water are needed to fill a pool 


20 m. wide and 40 m. long, to an average depth of 2 m.? 


Find the volume in cm*. of boxes with dimensions as follows: 


onan nana ps 


« length = 5.3 dm. width = 4.2 dm. height = 3.5 dm. 
. length = 8.4 dm. width = 52 cm. height = 4.1 dm. 
. length =15dm. width=1dm.7cm. height = 6.4 dm. 
. Express as cubic meters: 19 st., 3000 dm*., 1000 dm. 
. Express as cubic decimeters: 8 m’., 6 st., 2000 cm’. 
9. 


The volume of a cube is 2700 cm’. What is its volume in 


cubic inches? 


10. 
Ll. 
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How many cubic meters of gravel will equal 3 cubic yd.? 


About how many steres of sand equal 10 cu. yd.? 


Using Metric Units of Capacity 


If you lived in Europe you would probably measure liquids as 
well as dry ingredients in metric units. In the metric system the 
liter (léter) is the basic unit of capacity. A liter is equal to 1 dm’. 
in volume. Metric units of capacity are shown below. 


How would you change liters to liquid quarts? Liters to dry 
quarts? Dry quarts to liters? Gallons to liters? 

1. A Frenchman bought 2024 liters of gasoline in a year. How 
many decaliters did he buy? How many deciliters? 

2. If gasoline costs an average of $.11 per liter, what was the 
cost of the gasoline bought by the Frenchman? 

3. If a storage tank holds 175 hectoliters of gasoline, what will 
the full tank of gasoline cost at $.09 per liter? 

4, What is the volume in cubic meters of a reservoir which will 
hold 2,000,000 liters of water? 

5. What would it cost an American tourist in Europe to fill 
the 18-gal. gas tank of his car at $.10 per liter? 

6. How many liters, to the nearest tenth, equal 1 bushel? 

7. Find to the nearest tenth of a liter the number of liters in a 
peck of shelled corn. 

8. If gasoline is $.10 a liter, what is the cost of 20 gal.? 

9. A quart of oil costs $.38. At this rate, what would a liter 
of oil cost? 

10. A case of berries holds 16 dry quarts. How many liters are 

the equivalent of a case of berries? 


Using Metric Units of Weight 


The table below shows the metric units of weight commonly 
used in the metric system. The basic unit is the gram. A gram 
is the weight of 1 cm’. of distilled water. A metric ton is the 
weight of 1 m%. of distilled water. 


1. A load of coal weighed 3755 kg. At $20 a metric ton, what 
was the coal worth? 


2. A bottle contains 485 hectograms of distilled water. What 
is the volume of the water in cubic centimeters? 


3. A bottle of perfume which contains 2 decagrams is priced 
at $5.00. What is the cost per gram? 


4, An Olympic champion lifted a total weight of 460 kilograms. 
About how many pounds did he lift? 


5. A truck had a load of coal weighing 3 metric tons. What 
was the weight expressed in pounds? 


6. The capacity of a tube of toothpaste was 350 grams. About 
how many ounces of toothpaste did the tube hold? 


7. If a candy bar weighs 2 ounces, how many grams does it 
weigh? (Find the answer to the nearest tenth of a gram.) 


8. Bob needed 6 ounces of acetic acid and 2 ounces of boric 
acid for an experiment. About how many grams of each type of 
acid did he need? (Find the answer to the nearest tenth of a 
gram.) 


9. A passenger on a European train was allowed 25 kg. of 
luggage free of charge. How many pounds was he allowed? 
faa (Sees 
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Problems to Solve 


Find the answers for the problems below. Refer to the tables 
of metric measures and equivalents as necessary. 

1. What is the area in square decimeters of a table top 1.8 m. 
long and 7 dm. wide? 

2. How many cubic meters of earth will be taken from an ex- 
cavation 9 meters long, 8 meters wide, and 2 meters deep? 

3. A group of soldiers marched a distance of 42 km. in 6 hours. 
How many meters did they march per hour? 

4, A bottle contained 38 dl. of distilled water. How many 
grams did the water weigh? 

5. To the nearest hundredth, how many gallons of water did 
the bottle in problem 4 hold? 

6. A gasoline tank in an American plane contains 175 gallons. 
How many liters of gasoline are in the tank? 

7. How many gallons of gasoline equal 1000 liters? 


8. A dress pattern called for 33 yd. of material. How many 
meters of material are needed to make the dress? 

9. The length of a desk was 1 yd. 2 ft. 3 in. What was the 
length expressed in meters? 

10. To the nearest hundredth of a yard, how many yards of 
material equal 3 m. 6 dm.? 

11. The length of a metal rod was 2.45 m. What was the length 
expressed in yards, feet, and inches? 

12. If a plane is flying at 350 km.p.h., how many miles will it 
fly in an hour? 

13. At 100 m.p.h., how many kilometers will a plane fly in 
an hour? 

14. At 6 lb. per gallon, find the weight in pounds of 30 liters 
of gasoline. 

15. The table at the right 
gives the production of certain 
items in France in a recent 
year. How many U.S. tons of 
each item were produced? 
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Review and Practice 
Find the answer for each question, example, and problem: 


1. 160 fl. oz. = ? gal. 72 cu. ft. =? ou. yd. 
2. 145% of 6289 = ? 98 = 7% of ? 36 = 2% of 1440 
3. 83+ 82 12 + 42 33 X 253 gi — 72 103 + 7 
4. 1m. =? mm. 1 mm. =? dm. 500 g. = ? dg. 
5. lkg. =? g. 15 hl. =?1. 250 dl. =? 1. 


Express these per cents first as decimal fractions or mixed 
decimals and then as common fractions or mixed numbers: 


6. 662% 250% .9% 62.5% 1083% 40% 27% .06% 3% 300% 

7. Ellen is saving 15% of her allowance for a vacation. If her 
allowance is $5 a week, how much will she save in a year? 

8. The U.S. farm population decreased from 30,547,000 in April, 
1940 to 25,058,000 in April, 1950. What was the decrease? 

9. About 6% of Wisconsin’s 35,100,200 acres are owned by the 
federal government. About how many acres are not owned by the 
federal government? 

10. Henry bought a $55 bicycle at a discount of 20%. It took 
40% of his savings to pay for it. How much money had he saved? 

11. In one city the year’s collections from downtown parking 
meters west of the river were $101,295.43. From meters east of 
the river collections were $100,957.57. Find the total. 

12. Mr. Thompson is an exchange teacher in Germany. His son 
Jack walks to and from school each day. If the round trip is 
2.5 km., how many miles is this for a 5-day school week? 

13. The area of the park where Jack and his friends play is 
1.2 hectares. How many acres does the park cover? 

14. If Mrs. Thompson buys 3.75 m. of material for a dress, 
how much does it cost at $1.28 a meter? 


15. Mr. Thompson’s car averages 17.5 mi. per gal. of gasoline. 
At this rate, how far can he drive on 50 liters of gasoline? 
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> 
J. 
To Help You Remember z 


The page numbers following the questions, examples, and prob- x 
lems tell you where to turn if you need help. 


> To think and talk about: 
1. Is it important to know the metric system? Why? (89) 


2. Explain how the metric system is like the decimal system of 
numbers. Do you think this is an advantage? Why? (6-7, 89) 


3. When are numbers used in notation? In computation? (6) 

4. What are equal fractions? When is a fraction in lowest 
terms? When is an answer in simplest form? Illustrate. (27-28) 

5. Explain the short way of multiplying and of dividing each 
of these numbers by 10, 100, and 1000: 1.4, 65, .56, 37.982 (39) 

6. The Carlsons bought a dinette set for $89.99. The bill was 
marked: Terms 2% 30 days. Explain. If Mr. Carlson paid within 
30 days, how much did he pay? (52) 

7. How do type D1 and type D2 problems differ? (62) 

8. Discuss ways in which the system of measures we use most 
of the time and the metric system are alike and how they are 
different. Which system do you prefer? Why? (89-96) 


> To think about and write: 


1. Separate 1278436521.099 into periods. Use words to write 
the number. Name the highest and the lowest frequency in it. 
Name the decimal unit of greatest value. Of least value. (7-9) 

2. Find the sum of 62 + 8} + 42 + 33 + 945 + 23 + 53+ 13+ 6%. 
Subtract the sum of the fourth and fifth numbers from the 
sum of the first three numbers. Multiply the first number by 
the last number. Divide the second number by the next to the 
last number. Change the mixed numbers to mixed decimals to 
the nearest hundredth and add them. (28-36) 

3. Find the sum of 58794.3 + 625.1 + 9468.7 + 48376.2 + 837.6 
+ 82.9 + 3502.8. Subtract the fourth number from the sum of the 
first three numbers. Multiply the difference between the first 
and the last numbers by the fifth number. Divide the sum of the 
third and fourth numbers by the second number (to the nearest 
thousandth). (36-38) 
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Testing Yourself 


Find the answer for each question, example, and problem: 


L. 875 $6945.03 23.428 9.1085 J9 $7482.39 
X43.9 -—5986.27 6.175  —.7589 X.86 6835.25 


a 947.98 

2. 144)$2700.00 7.8)121.68 $34.98) $594.66 5369.40 
73.86 

3. Express these common fractions as decimal 596.74 
fractions or mixed decimals and then as per cents. 9254.62 


4628.17 
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4.5X2hr.40min. 1 bu.6qt.—7qt. 6)20 cu. ft. 96 cu. in. 


5. 24.75 = 20% of ? 95% of 32685 =? 153.312 = ?% of 958.2 


aln 


5 4 1 7 1 
13 35 4 10 22 


Plw 


6. What is the area of a room 4.2 m. by 6.5 m. in square 
meters? In square decameters? 

7. How many cubic feet of earth have to be removed for a 
basement with these dimensions: 30 ft. by 60 ft. by 8 ft.? 

8. Europe covers about 3,750,000 sq. mi. Asia covers about 
17,000,000 sq. mi. The area of Europe is about what per cent of 
the area of Asia? What is the total area of both continents? The 
area of Asia is about what per cent of the total area? 

9. The Thompsons who were spending a year in Germany drove 
525 miles visiting Switzerland. At the rate of 17.5 miles per gallon, 
how many liters of gasoline were used for the trip? 

10. Between 1921 and 1953 federal expenditures increased from 
$5 billion to $75 billion. What was the per cent of increase? 

11. A family with an income of $5251.45 paid taxes of $627.87. 
The taxes were what per cent of income? (Round the per cent.) 

12. Expressed in feet, what is the perimeter of a field that is 
3 of a mile long and + of a mile wide? What is the area of the 
field expressed in acres? 


13. If $1.00 handkerchiefs are on sale at 6 for $3.60, what 
is the per cent of savings? 
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A Visit to a Drafting Room 


A draftsman draws plans and scale drawings. In the picture 
above, the draftsman is explaining to the pupils the use of a 


T-square and a right triangle. 


1. You know that a triangle has three 
sides and that an angle is formed at each 
point where two sides meet. How many 
angles has a triangle? 


2. Notice these two right triangles. Each 
has one 90 degree (90°) angle, or right 
angle. What is the sum (in degrees) of the 
angles in each triangle? 


3. At the left above is a rectangle. Its 
opposite sides are equal and are also parallel, 
which means that they can never meet. 
Each of its angles is a right angle (90°). 
What is the sum of the angles of a rec- 
tangle? 

4. At the right above is a parallelo- 
gram. Notice that its opposite sides are 
equal and parallel. How does the parallelo- 


or 


gram differ from the rectangle? Does it have any 90° angles? 
5. How much greater is the sum of the angles of a rectangle 


than the sum of the angles of a triangle? 
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Learning about Angles 


Dick is holding two sticks that are fastened together at one 
end. He has turned, or rotated, one of the sticks. The drawing on 
the board shows what he has done. 


1. How can you tell the direction in which Dick rotated the 
stick represented on the board by the line labeled CB? 


@ When two straight lines meet, they form an angle. The point at 
which the two lines meet is the vertex of the angle. The lines 
which form the angle are its sides. The sign for angle is 2. The 
angle above may be read ZB, 21, Z ABC, or Z CBA. When three 
letters are used, the middle letter indicates the vertex. 


e Angles are measured in degrees. A degree is 360 of a completed 
rotation. When line CB is vertical, or perpendicular to line AB, 
it has made one fourth of a complete rotation. The angle formed 
is a right angle. A right angle is an angle of 90 degrees. An acute 
angle is an angle of less than 90 degrees. A straight angle is an 
angle of 180 degrees. An obtuse angle is an angle of more than 
90 degrees but less than 180 degrees. 


2. Read each angle below in three ways and tell what kind of 
angle it is. Then, using letters, tell which side was rotated. 


O Z 


a 


Measuring Angles 


You can tell how many degrees a side of an angle has been ro- 
tated by using an instrument called a protractor. The drawing at 
the right shows how to use a protractor to measure an angle. 


A protractor has an inner 
scale and an outer scale. Both 
scales are graduated in degrees. 
The inner scale is used to 
measure angles formed by ro- 
tating a side in a counterclock- 
wise direction. 

1. What is the purpose of 
the outer scale? 

2. At what point does each scale begin? At what point does 
each scale end? 

3. Where is the center point of a protractor? 

4, In measuring angle ABC in the picture above, where was 
the center point of the protractor placed? 

5. Which scale should be used in measuring angle ABC? 

6. Side AB of Z ABC crosses the inner scale at 0°. Where 
does side CB cross the inner scale? 

7. Through how many degrees has side CB of Z ABC been 
rotated? 

8. What would happen to the size of angle ABC if the sides 
were extended to 3 inches? 

9. Measure each angle below. Give the answer in degrees. 


C T 
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Constructing Angles and Triangles 


1. To construct an angle of 49°, draw a line AB of any con- 
venient length. Place the protractor on line AB as shown in the 
illustration. Find 49° on the 
scale and make a dot. Remove 
the protractor. Label your 
point C, and draw line CB. 


2. Use your protractor and 
construct angles as follows: 
70°, 95°, 85°, 120°, 178". 

The drawing below shows 
how to construct a triangle when two angles are 65° and 45° and 
the side between them is 2 in. ri ; 5 
The sign A means triangle. 


3. Draw line AB 2 in. long. 
Construct ZA = 65° and ex- 
tend its side. Construct ZB = 
45° and extend its side to cross 
the side of ZA at point C. 

4. Measure ZC. It should 
be 70°. Is it? 

5. What is the sum of the 
angles in A ABC? The sum of the three interior eee of any 
triangle is 180°. 

6. Construct A XYZ with YZ = 2”, ZY = 30°, ZZ = 30°. 

The drawing below shows how to construct a triangle with one 
side 13”, another side 23”, and 
the Z between them 40°. 

7. Draw line AB = 13”. Con- 
struct Z at B = 40°. Draw side 
BC = 23”. Draw line AC. 

8. ZA = how many degrees? 
ZC = how many degrees? 

9. Construct A ABC with BC 
= 3", BA = 2", and ZB = 65° 
ZC =? degrees. Z A = ? degrees. 
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Learning More about Flat Surfaces 


You are familiar with flat surfaces in many forms. On page 
104 you learned about the triangle, which is one shape of a flat 
surface. You know that a triangle is a flat surface bounded by 
three straight lines. 


At the right are other 
shapes of flat surfaces with 
which you are familiar. 


A parallelogram is a flat 
surface bounded by four 
straight lines, with opposite 
sides equal and parallel. 


A rectangle is a parallelo- 
gram whose angles are all 
right angles. 


A square is a rectangle 
whose sides are equal. 


A trapezoid is a flat surface with two op- 
posite sides parallel and two opposite sides 
not parallel. 


A circle is a flat surface bounded by a curved 


line with all points on the curved line the same 
distance from the center. 


1. Rectangles are very common. Name some 
objects having such surfaces. By what other 
name might these surfaces be called? 

2. Draw a parallelogram. Name a familiar object having such 
a surface. 


3. What are some common objects with surfaces the shape of 
squares? By what other names could these surfaces be called? 


4, Draw a trapezoid. Name a familiar object having a surface 
the shape of a trapezoid. How does a trapezoid differ from a 
parallelogram? From a rectangle? 


5. Name objects in your school, your home, or your community 
which have flat surfaces with shapes that are pictured above. 
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Finding the Area of a Flat Surface 


e@ You know that the area of a rectangle is equal to the product 
of its length and width. A = lw. (See page 77.) 
@ The dimensions J and w in the drawing of the rectangle might 
be any two unequal numbers. If / = 7 and w = 4, then A=7 X 4 
= 28.Ifl=11 andw=/7, thn A=11X7=/77/. 
@ If the rectangle is the shape of a square, the two numbers to 
be multiplied are the same. A = s X §, or A= 8?, 

1. The area of a parallelogram is the product of its base (6) 
and its height (h). Study the drawing of the parallelogram below 
and explain why A = bh. 


2. The area of a triangle is equal to the product of its base (6) 
and its height (h). Explain why A = bh + 2. 

3. The area of a trapezoid is } the sum of its bases (a + 8) 
times its height (a). Explain why A = (a + 6) +2, X h. 

4. Robert’s garden is the shape of a triangle with base 20 it. 
and height 15 ft. What is its area? 

5. In one city a building lot must have an area of not less 
than 6400 sq. ft. If a lot is 50 ft. wide, how deep must it be? 

6. A city block is the shape of a parallelogram with a base 
of 660 ft. and a height of 240 ft. How many square yards are 
there in the area of the block? 


106 


Understanding Circles 


You know that a circle is a flat surface bounded by a curved 
line with all points on the curved line the same distance from 
the center of the circle. 

You also know that: RCo MESRENCe ©) 

e@ The length of the curved 
line which forms, or bounds, a 
circle is its circumference. 
@ The distance across a circle 
through its center is its di- 
ameter. @ The distance from 
the center of a circle to its 
circumference is its radius. 


DIAMETER G) 


1. How long is the radius 
(r) of the circle in the draw- 
ing? What is the diameter (d) 
of that circle? 

2. Since d = 2 X r, then r = d + 2. 

Explain why. 

8. Find the diameter of a circle with q 9 : 
a radius of 3 in. Of 13 in. Of 45 ft. Of a 
i? tt. 

4, Find the radius of a circle with a diameter of 4 in. Of 
18 in. Of 42 ft. Of 113 yd. Of 9.8 mi. Of 15 rd. Of 25 mi. 


5. A circle has a diameter of 36 in. Its 
circumference is about 113 in. How many Pai 
times the diameter is the circumference? c=m7d d= os 
(Answer to the nearest hundredth.) 

@ The circumference (c) of any circle is 

about 3.1416 (or 3.14, or 33) times its diameter (d). The Greek 
letter pi (7r) is used to represent 3.1416, 3.14, or 3+. So, c = 
aw Xd, andd=c~+ tw. Explain why. 

6. Find the circumference of a circle with a diameter of 8 ft. 
Of 34 ft. Of 63 in. Of 82 ft. Of 5; mi. Of 4.9 mi. 

7. Find the diameter of a circle with a circumference of 11 ft. 
Of 110 in. Of 33 mi. Of 53 yd. Of 44 ft. 
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Finding the Area of a Circle 


You know that the circumference of a circle equals 7 X d 
(c = 1rd), or 7 X 2r; soc =2 X Tr, orc = 27r. You also know 
that the area of a parallelogram equals b X h (A = bh). In the 
drawing below, the triangular sections of circle X have been 
fitted together to form figure Y, which is almost a true parallelo- 
gram. This drawing will help you understand why the area of 

a circle is equal to 7 X r Xr, or mr’. 
The formula is A = tr’. 


ene WUT 


x be=+c=31d=Tr 


@ Notice that the base (6) of figure Y equals 3 of the circum- 
ference of circle X, or 4 of c. Since c = 2 mr, then 3c = 3 of 
2m7r = mr. You can see that the base of figure Y equals 7rr.) 
@ The height (hk) of figure Y equals the radius (r) of circle X. 
@ The area of a parallelogram equals bh. Since b = mr and h =r, 
then bh = wr Xr, or Tr?. So A = bh = tr?, or A = Tr°. 

@ You know that the area of circle X is the same as the area of 
figure Y. 


1. The radius of a circle is 5 in. What is its area? (A = 7r?; 
sOA=>3.4xK5x%5=7) 


2. A circular flower bed has a radius of 6 ft. 
What is its area? (Use 3.14 or 35 for 77.) 


3. Find the area of a circle with a radius of 
7 in. Of 3 ft. Of ? mi. Of 28 in. Of 103 yd. (Use 33 for 7.) 


4. Find the areas of circles with the following diameters: 18 in.; 
42 ft.; 9.8 ft.; 48 in.; 25 mi.; 7.8 km.; 3.7 m. (Use 3.14 for 77.) 


5. Find the areas of circles with circumferences as follows: 
44 in.; 132 in.; 88 ft. (Use 33 for 77.) 


6. A circular table top is 28 in. in diameter. Find the area. 
7. Find the floor area of a circular tent 14 ft. in diameter. 
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Finding the Volume of a Rectangular Solid 


An object having square corners and flat surfaces, such as a 
box, is a rectangular solid. You know that the volume of a con- 
tainer or a solid object is the number of cubic units of space 
within the container, or the number of cubic units that are occu- 
pied by the solid. (See page 78.) In calculating the volume of 
an empty container, you usually use the inside measurements. 


1. Study the drawing of a 
rectangular solid shown at the 
right. Then explain why its 
volume is equal to its length 
x its width X its height. 


@ How can you find the num- 
ber of cubic units in each layer? 
e@ How many layers of cubic 
units are there in the solid? 


@ How would you find the number of cubic units 

in all the layers in the rectangular solid? V = 1 x ce 
wXh. 

e If all three dimensions of a rectangular solid are the same, 

it is a cube. Its dimensions are each represented by s; so the 


volume of a cube equals s X s X s, which you 
know may be written s3. 


2. Name some objects that are the shape of 
a rectangular prism. The shape of a cube. 


3. Find the capacity (volume) of a rectangu- H 
lar aquarium 18 in. long, 10 in. wide, and 9 in. 
high, inside measurements. (V = lwh). Why 


should you use inside measurements? 

4, An aquarium the shape of a cube is 15 ew 
in. on each side. What is its volume? (V = s°.) 

5. How many cubic feet of water are needed to fill a tank 


8 ft. by 4 ft. by 23 ft.? 


6. Find the number of cubic yards of earth to be removed in 
digging a basement 9 yd. by 53 yd. by 4 ft. deep. 
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Finding the Volume of a Cylinder 


You are familiar with many objects that are the shape of a 
cylinder. Some of them are pictured in the margin of this page. 
Can you name others? The curved surface of a cylinder is per- 
pendicular to the ends, or bases, of the cylinder. The bases of 
a cylinder are circles. 


You know how to find the volume of a rectangular solid. You 
find the volume of a cylinder in much the same way. 


1. Study the two figures at 
the right. Then explain why the 
volume of a cylinder = trh. 

@ The area of the base (B) of 
the rectangular solid X is lw, or 
4 3, = 12. 

@ The volume of the rectangu- 
lar solid is equal to the area of 
its base X its height (V = Bh or 
V = lwh). 

@ The volume of the cylinder Y 
is equal to the area of its base 
(B) X its height (Ah). (V = Bh.) 
@ Since the base of the cylinder 
is a circle, its area equals mr?. V==Bh V=Bh 
So when you are finding the vol- 

ume of a cylinder, the formula Ve hah , Ye ah 
V = Bh becomes V = trr°h. 

2. Find the volume of a can the shape of a cylinder with a 
diameter of 7” and a height of 12”. (Use 3.14 for 7.) 

Find the volume of: 


3. A can 14 inches in diameter and 18 inches high. 

4. A silo 15 feet in diameter and 25 feet high. 

5. A cylindrical tank is 24 ft. high and 21 ft. in diameter. 
How many gallons of water will it hold? (1 cu. ft. = 7> gal.) 

6. A corn crib is 14 ft. high and 20 ft. in diameter. How many 
bushels of shelled corn will it hold? (1 cu. ft. = ¢ bu.) 


7. Measure an empty can and find its volume. How many pints 
will it hold? (1 pint = 28% cu. in.) 


Problems to Solve 


1. A rectangular piece of plywood 53 ft. long contains 174 
sq. ft. How wide is it? 

2. A room is 12’6” wide and 18/9” long. What is the area of 
the floor? 

3. Jim needs 22 sq. ft. of linoleum which he can buy in a 
piece 3 ft. wide. What is the length of the piece he needs? 

4, Large plastic wall tiles are 83 in. by 83 in. How many 
times as much surface is covered by a large tile as by a regular 
tile 45 in. by 44 in.? 

5. How many cubic yards of earth were removed in excavating 
a basement 39 ft. long, 27 ft. wide, and 6 ft. deep? 

6. A man bought an 80-acre farm the shape of a rectangle 
that was 80 rods wide. What was the length? (1 A. = 160 sq. rd.) 

7. The gable of a house was 28’ wide at the bottom and 14’ 
high. What was the area? 

8. A garden had a diameter of 12’. How many feet of wire 
were needed to build a fence around the garden? 

9. A circular swimming pool had a diameter of 17'6”. How 
many square feet of surface did it cover? 


10. A truck body was 7’ wide, 28’ long, and 8’ high inside 
measurements. How many cubic feet of space did it contain? 


A highway commission 
bought land for a new 
highway which cut across 
a farmer’s field as shown 
at the right. 


11. How many acres 
were in the field before 
the highway was built? 
12. How many = acres 
were left in the larger 59rd, 6rd. |5rd. 
field? In the smaller field? 

13. How many acres did the highway commission purchase? 


14. At $575 an acre, how much did the farmer receive? 


40rd. 6rd. 34rd, 


Squaring a Number 


A number multiplied by itself gives a product that is equal to © 
the square of that number. The square of 35 = 35 X 35 = 1225. 
The square of 35 is written 35%. We read 35? thirty-five square. 

To find the area of a 35-ft. square, you square 35, or multiply 
it by itself. (A = s2, or s X s.) You know that to mul- 
tiply 35 by 35 you first multiply ones by ones and tens 
by ones. Next you multiply ones by tens and tens by 
tens. Then you add the partial products. 

You can diagram the multiplication for 35 X 35 by 
drawing a square or a rectangle for each step and put- 
ting them together to show the total area, as in A. 


a0 


x35 
5X 5= 25 =ones? i 
5x 30= 150=ones X tens 


3 
30X 5= 150=tens X ll = 


<__—_ 35 —__»> 


30x 30= 900 =tens? 
1225 = total square 


Diagram B shows that the square of a two-place number (35) 
equals the square of tens (30 X 30) plus twice the product of 
tens and ones (5 X 30) + (30 X 5) plus the square of ones (5 X 5). 


TENS X 4 ONES X 
ONES TENS |ONES 


Finding the Square Root of a Number 


If the area of a square is 16 sq. ft., what is the length of its 
side? You know that each side is 4 ft. because 16 = 4 X 4. So 
the square root of 16 is 4. The sign — means the square root of. 
16 means the square root of 16. 16 = 4. 


Give the square root for each number below: 


1 yi6é v9 v4 25 v3 49 veq YBi 
2. The area of a square is 1225 sq. ft. Find its side. 


To answer this question you must find the square root of 1225. 
Study the example at the right below and the explanation. 


@ Point off the number into periods of two 
figures each, beginning at the right. 


e@ Find the largest square in the first period 
at the left. The largest square in 12 hundreds is 
9 hundreds. (9 = 3. Write 3 in the answer, and 
its square, 9, under 12. Subtract. Bring down 
the next period, 25, to form a partial dividend. 


@ Divide the first two figures of the partial dividend (325) by 

twice the part of the square root already found, to find the next 

trial figure. (300 equals twice the product of tens and ones. See | 
diagram B, page 112.) 32 + 6 = 5, remainder 2. Write 5 in ones’ 
place in the answer and also in the divisor, because the product 
of the ones’ figure in the answer and the ones’ figure in the divisor 
should equal the square of the ones. (5 X 5, or 52= 25.) Then 
multiply. 5 x 65 = 325; so you know that 5 is the correct ones’ 
figure. 1225 = 35. (To check multiply 35 by 35.) 


Find these square roots. Each will be a two-place number. 


3. 1296 V2025 v1024 V3844 v441 v961 


e If the last partial dividend has a remainder, place a decimal 
point in the answer and in the dividend. Add another period 
(00) to the remainder to form the next partial dividend. As a 
trial divisor use twice the part of the square root already found, 
and continue the process. 


Find these square roots to the nearest tenth: 


4. 1875 5200 v8484 v1170 V497 V585 
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Using a Table of Squares and Square Roots 


You have learned to find square roots by computation, but 
often it is more convenient to use a table such as the one below. 


This table shows the numbers from 1 through 100, and also 
the square root and the square of each number. Answer the 
questions below by using the table. Remember that every number 
is the square root of its square. 


1. Four is the square root of what number? 1.732 is the square 
root of what number? What is the square root of 225? 
2. Find the square of: 21; 29; 55; 13; 88; 97; 31; 67; 100. 
3. Find 36 47 89 100 625 4096 961 9409 
A TABLE OF SQUARES AND SQUARE ROOTS 


Square Num- Square Num- Square Num- 


Root _ ber Square ‘oct, my Square Root ber Square Root ber Square 
1.000 1 1/5099 26 676|7.141 51 2601/8718 76 5/776 
1.414 2 4/5196 27 729) 7.211 52 2704) 8775 77 5929 
1.732 3 9/5292 28 784!7.280 53 2809] 8.832 78 6084 
2.000 4 16 | 5.385 29 841) 7.348 54 2916 | 8.888 79 6241 
2.236 5 25} 5.477 30 900) 7.416 55 3025 | 8.944 80 6400 
2.449 6 36 | 5.568 31 961/|7.483 56 3136] 9.000 81 6561 
2.646 7 49 | 5.657 32 1024) 7.550 57 3249 | 9.055 82 6724 
2.828 8 64 | 5.745 33 1089) 7.616 58 3364) 9.110 83 6889 
3.000 9 81 | 5.831 34 1156 | 7.681 59 3481) 9.165 84 7056 


3.162 10 100/)5916 35 1225) 7.746 60 3600 | 9.220 85 7225 
3.317 11 1121/6000 36 1296/7810 61 3721 | 9.274 86 7396 
3.464 12 144) 6083 37 1369 | 7.874 62 3844 | 9.327 87 7569 
3.606 13 169| 6164 38 1444 | 7.937 63 3969 | 9381 88 7744 
3.742 14 196] 6.245 39 1521 | 8.000 64 4096 | 9.424 89 7921 
3.873 15 225/6325 40 1600/ 8.062 65 4225 | 9.487 90 8100 
4.000 16 256/6403 41 1681 | 8.124 66 4356] 9.539 91 8281 
4123 17 289/6481 42 1764 | 8185 67 4489) 9.592 92 8464 
4.243 18 324|6557 43 1849) 8.246 68 4624/9644 93 8649 
4.359 19 361 /6633 44 1936/8307 69 4761 | 9.695 94 8836 
4.472 20 400) 6.708 45 2025 | 8367 70 4900} 9.747 95 9025 
4.583 21 441 /6782 46 2116/8426 71 5041 | 9.798 96 9216 
4.690 22 484|6.856 47 2209 | 8485 72 5184.) 9.849 97 9409 
4796 23 529 | 6.928 48 2304 | 8544 73 5329 | 9.899 98 9604 
4.899 24 576|7.000 49 2401 | 8602 74 5476) 9.950 99 9801 
5.000 25 625 |7.071 50 2500| 8660 75 5625 {10.000 100 10000 
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More about Using a Table of Squares and Square Roots 


All of the squares shown in the table are perfect squares. 
However, you can use the table to find the approximate square 
roots of numbers which are not perfect squares. For example: 


1. Find the square 


root of 153. 

@ The table shows that A ae ee ae 
the largest perfect square or ee maka 
in 153 is 144 (122). The 5 9 


next larger perfect square it 2 of Ae 
is 169 (132). The differ- eee Ss eee v144) 
= Z ai 


ence between 144 and 
169 is 25. =124+% of 1 
@ 153 is 9 more than 153 = 122 or 12.36 
144; so 153 will be 
equal to y144 (12) ++ 4% 
of the difference between 12 and 169 (13). So 153 = 125, or 
12.36 

Use the table and the method explained above to find the 
following square roots, correct to the nearest hundredth. 


2. ¥110 295 590 675 872 1050 455 2075 
3. ¥4096 1275 5000 5490 9700 9835 17150 


Sometimes you wish to find the square 
root of a mixed decimal. For example: 3.75 X 100 = 375 


4. Find the square root of 3.75 


@ Change the mixed decimal to a whole 400 = 20? 375 
number by multiplying by 100. 3.75 x —361 = 199 = —36l 
100 = 375. 39 14 


@ Find 375 using the table and the pee ek 
method explained above. +375 = 19.36. 375 = 1935 = 19.36 
e Then divide the square root by 10. 19.36 + 10 = 1.936 
19.36 + 10 = 1.936. 3.75 = 1.94. 375 = 1.936 = 1.94 


Use the table and the method just ex- 
plained to find these square roots, correct to the nearest hundredth. 


5. ¥1.26 1.82  v465 632 1527 1856 9.18 
6. 11.75 14.27 V32.85 V47.37 V86.32 V95.48 
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Learning about the Right Triangle 


You know that a triangle with one angle equal to 90° is a 
right triangle. The sides that enclose the right angle may be 
called the legs of the triangle. The side oppo- 
site the right angle is the hypotenuse. By using 
the relation between the hypotenuse and the 
legs of a right triangle, engineers are able to 
compute distances which would be difficult to 
measure directly. 


Study the drawing at the left. 


e@ How many square units are there in the square 
on the hypotenuse (c) of the right triangle? 

e What is the sum of units in the squares on 
the other two sides (a and b)? 

—— @ Does the square on the hy- 
ee a ae i potenuse of a right triangle 
re at b? =k so ee Bi = G 5 i equal the sum of the squares 
on the other two sides? 


1. If you know the lengths 
of the legs of a right triangle, 
can you compute the length of 
the hypotenuse? Explain how. Study the formulas below the 
drawing. What is the length of the hypotenuse of the right 
triangle shown in the drawing? 

2. If you know the length of the hypotenuse and the length 
of one leg of a right triangle, how could you find the length of 
the other leg? The square of the hypotenuse — the square of 
one leg = the square of the other leg. When you know the square 
of the unknown leg, how do you find its length? 


3. The lengths of the legs of four right triangles are given 
below. Find the length of each hypotenuse. Find the square 
roots to the nearest hundredth. 


6’ and 8’ 12yd.and16 yd. 15’ and20’ 24 mi. and 30 mi. 


4. The lengths of the hypotenuse and one leg of three right 
triangles are given below. Find the other leg of each triangle. 


h=50yd.l=40 yd. h=75"1=45" h=75 mi.J=50 mi. 
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Using the Right Triangle 


You can find the answers for the problems below by using what 
you have learned about the right triangle. It will help you 
understand each problem if you draw a diagram for 
it like the one shown for problem 1. 


Find the answers to the nearest tenth: 


1. Mr. Brown needs a ladder which will reach a 
point 12 feet above the ground when placed 5 feet 
from the wall of his house. How long must the 
ladder be? 


2. In their outboard motorboat, Jack and his 
father went 3 miles due east from their cabin. 
Then they turned north and went 4 miles. How far 
were they from their cabin? 


3. Find the hypotenuse of a right triangle with sides 6 miles 
and 8 miles. With sides 9 ft. and 12 ft. 


4. Jerry is making a brace for a shelf. He plans to fasten 
one end to the outside of a shelf which is 12 inches wide and the 
other end to the wall at a point 8 inches below the shelf. How 
long should the brace be? 


5. Mr. Adams has an 18-foot ladder. If he puts the base of 
the ladder 6 feet from the wall of the house, how high on the 
wall will the ladder reach? 


6. The girls in the eighth grade at Lincoln School are mak- 
ing a school banner. It will be 3 ft. wide and 5 ft. long. They 
want to sew a strip of blue felt diagonally from one corner to 
the opposite corner. How long must the strip be? 


7. A baseball diamond is 90 ft. square. How 
far is it from first base to third? 


8. A pilot took off and flew 25 miles north. 
Then he turned 90° and flew 15 miles. How far 
was he from his starting point? 


9. Study the drawing at the right. To meas- 
ure the distance, AC, across a small lake a sur- 
veyor laid out line AB, turned 90° and laid out 
line BC. Find the distance from A to C. 


k————._ 12 FEET ——>} 


k—5 FEET—4 


A~—4 MILES —aB 
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Review and Practice 
ene Sore, eee eee 


Find the answer for each question, example and problem: 


1. How much is: 52? 97? 12%? 1822 202? 242? 3522 487? 507? 
2. Find: Vie 36 v64 VI00 256 v8l 196 13249 


3. 579.2) 7796.032 4.875 X 3966.7 72 X $316.95 + 48 


4. Construct, label, and name angles of 25°, 180°, 52°, 90°, 
176", 140°, 45°, 155". 

5. Find the areas of these figures expressed in square yards: 
a trapezoid, bases 23’ and 42’ and height 152’; a rectangle, width. 
3 yd. 27 in. and length 8 yd. 24 in.; a triangle, b 54’, h 96"; a 
parallelogram, 6 25.6 yd., h 17.9 yd. 


6. Find the diameter, circumference, and area of a disk with 
a radius of 4 in. 


7, Find the volume in cubic feet of a storage cabinet with 
dimensions of 54 in. on each side. 


8. How many square yards are there in the floor of a barn 
that is 24 ft. wide and 69 ft. long? 


9. To the nearest tenth, how many cubic yards of earth were 
removed to make a ditch that is 223 ft. by 2§ ft. by 32 ft.? 


10. What is the height in decimeters of a pole 7.52 m. high? 


11. Atasale Betty bought a $5 hat ata reduction of 25% and a 
$10.95 dress at a reduction of 333%. What was the amount of 
her bill? How much did she save? 


12. Jim bought second-grade lumber to build a dog house. At 
19¢ a board foot, what did he pay for 8 boards each 3" by 8” 
by 12’? 


13. In one city there are 6824 single-family homes, 1185 two- 
family homes, and apartment buildings with a total of 1217 family 
units. How many family units are there in the city altogether? 


14. New buildings with a total value of $189,845,638 were built 
in one state last year. Residential buildings accounted for 
$117,763,249 of the total. Find the value of all others. 
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To Help You Remember 
Pan Oia sta at an ac 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


& To think and talk about: 


1. Tell what each of these numbers expresses: 14 Main St.; 
37 in.; 5 yd. of silk; 96; 2 gal. of ice cream. (6) 


2. Explain how to construct, label, and read angles. (102-104) 


3. How would you estimate the answer for this problem: At 
$10.26 a sq. yd., how much would it cost to carpet a room 14 ft. 
wide and 21 ft. long? Is this a one-step, two-step, or a three- 
step problem? Why? (e2, 65, 67-68) 

4. What is the difference between a rectangle, a square, a 


trapezoid, and a parallelogram? Show how to find the area for 
each. Why is the area expressed in square units? (77, 105-106) 


5. Explain how to find the square root of 169, first by using 
the table of squares and roots on page 114, then without using 
a table. (112-115) 


6. Explain why the area of a circle equals mr?. (108) 

7. Explain two methods for working each of the following ex- 
amples. ?+{=? 4) .84 (32, 38) 
> To think about and write: 


1. How would the times which follow be written according to 
a 24-hour clock? 6:10 p.m. 8:30 a.m. 1 p.m. 2 am. 
11:45 p.m. 12 m. 10:30 a.m. (83) 


2. Find the missing numbers: 8 lb. = ? oz. (79); 45 kg. = ? 
grams (9); 6 yd. = ? in. (75); 42 m. =? cm. (9); 5 A. =? sq. rd. 
(77); 540 m2. = ? hectares (93); 18 gal. =? qt. (80); 140 dl. =? 1. 
(95). (See also tables, pages 283-284.) 

3. Construct a triangle with a base of 23”, one side 11”, and 
the enclosed angle of 55°. What is the length of the other side? 
What are the sizes of the other two angles? (104) 

4. Construct a triangle with angles of 90° and 38° and the 
enclosed side of 13”. What is the size of the third angle? What 
are the lengths of the other two sides? How many degrees are 
there altogether in the three angles? (104) 
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Testing Yourself 


Find the answer for each question, example, and problem: 


1. $5.98) $2511.60 45) .243 17) 1665792 7.9) 4.582 


atk bw Sth EXER BX A+ 
3. $84.69 2,603,003 ,028 9.125 1.00667 694,328 
x3 75 —875,785,857 x 47.6 —./5875 578,694 
319,756 

4. 14 =? fraction of 16. 164 = 2 of ? 982,756 
463,985 

5. 874% of 2016 =? 327 = 2% of 436 48 = 2% of ? 756,239 
247 ,863 

6.362 142 252 542 yo 49 vel v225 835,472 


7. Find the capacity in cubic feet of a water tank 24 ft. high 
and 31.4 ft. in circumference. 


8. The area of Panama is 28,575 sq. mi. Its population is 
801,000. Find the average number of persons per square mile. 


9. Fifty years ago a farmer could raise enough food to feed 
8 persons. Today he can raise enough to feed 50 persons. What 
is the per cent of increase in production? 


10. Receipts last year from all sports events at one university 
totaled $720,907.89. Expenditures were $480,246.23. What was 
the amount of profit? Round the amounts to ten-thousands of 
dollars and find the per cent of profit. 


11. If 18 ft. are left open for the entrance, how many feet 
of wire fencing are required to enclose a triangular playground 
with dimensions of 375 ft., 500 ft., and 625 ft.? 


12. Mr. Peters sold a tract of land 1.5 mi. long and .8 mi. 
wide at $625 an acre. How much did he receive for the land? 


13. Mrs. Stein bought a 33-Ib. chicken at $.59 a Ib. and 13 Ib. 
of steak at $.98 a lb. How much change did she get from $5? 


14. How many board feet are there in 12 boards each 2” thick, 
9” wide, and 16’ long? 


15. The Masons bought a $495 davenport at a discount of 333% 
plus a 23% discount for cash. How much did they pay? 
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Comparing Graphs 


A graph is a special kind of mathematical picture. It makes it 
easy for you to get information quickly. A circle graph, a divided 
bar graph, a bar graph, and a picture graph are shown above. 
Each graph represents a dollar, and the parts of each graph repre- 
sent parts of a dollar. Each graph helps you compare parts of a 
whole quantity with the whole quantity and with one another. 

1. In your opinion which graph above is best for showing the 
whole quantity? Parts of the whole quantity? 

2. How can you tell that each complete graph represents a 
dollar? 

3. The part of the national budget dollar received from indi- 
vidual income tax is equal to what per cent of the dollar? To 
about what fraction of the dollar? 

4. The part of the national budget dollar received from indi- 
vidual income tax is about how many times the part received 
from excise taxes? 

5. How much of the dollar comes from the three major sources? 

6. What per cent of the dollar comes from income taxes? 


7. If the total amount of the national budget is 62.4 billion 
dollars, how many dollars come from individual income taxes? 
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Using Picture Graphs 


The graph at the left below shows you at a glance the number 
of hours per week which various workers spend on their jobs. 
Notice that the number of hours in the work week is shown at 


HOW LONG {S THEIR 
WORK WEEK ? (in nours) 


@® = 10 Hours 53 
4» 6 «3 2 @ 
2 €®€ © 8 ®& 
® © © 8 & 
6 ¢ 6 8 & 
GS 2g @g © 
COAL SALES OFFICE FACTORY FARMER 


MINER GIRL WORKER WORKER 


o 


i) 


®@ 
® 
A 
56 
oe fF 
@ 8 
@® 8 
ge ¢ 
@® ®& 
@® ® 
DOMESTIC HOUSEWIFE 
SERVANT 


the top of each column. 


1. How many hours does 
each solid circle represent? 


i2. The work week of a 
coal miner is what per cent 
of the work week of a fac- 
tory worker? Of a _ house- 
wife? Of a domestic servant 
(to the nearest whole per 
cent)? 


3. How many times as 
many hours are spent in work 
each week by housewives as 


by factory workers? Explain how a common fraction could be 
used to compare these two work weeks. 

4. Make a copy of the partly completed graph at the left 
below. Use the following data and complete the graph. 


AUTOMOBILE SALES AT FACTORY 


| SYMBOL = 


I MILLION CARS 


1920... sax cewaws + «1,905,560 
VQBO «cd ssicarmea essai aia os 2,787,456 
1940...............8,717,385 
1950 1.2... .6,665,863 


Last year. . . (Find this figure.) 

5. Make a picture graph 
showing auto registrations in 
the United States, using the 
following data: 


LON ics. i ea to? ah 82,453,233 
1945..............81,0385,420 
1950..............49,161,691 


Last year... (Find this figure.) 


6. In what way does a picture graph resemble a bar graph? 
Which do you think is best for showing information? Why? 


122 


Population of 204.2 
the U.S. nee xin 


75.1 


MILLIONS 


eo 
SS 
x 
OK 


> 
es 

SS 
xX 


es 

<5 
ss 

Sy 


S55 


es 
XS 
SD 
Soretie’ 


ks 


iS 
S 


Graphs Showing Population Growth and Classroom Needs 


Above is a combination bar and picture graph. Both the height 
of the bars and the size of the persons increase to show popula- 
tion growth. How does this make the graph clearer? 


1. How much larger was the population in 1950 than in 1900? 
2. Find the average yearly increase between 1900 and 1950. 


3. How much higher is the estimated 1970 population than the 
1950 population? 

In the graph below, each bar is actually a divided bar graph. 
How can you tell what each of the bars represents? 

4. In what type of school are the most classrooms needed? 

5. In what type of school and for what purpose are the fewest 
classrooms needed? 


6. How many more classrooms are needed in all schools to re- 
place obsolete buildings than to house enrollment increases? 


SRT 
SSRN 
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Replace Obsolete Buildings 


House Enrollment Increases 


Relieve Overcrowding 


Elementary Secondary Combined All Schools 


Constructing and Reading Bar Graphs 


1. Use graph paper or rule a sheet of paper and copy the in- 
complete bar graph below. Then complete your copy using the 
following information, or data: 1956-57, 7.1 million; 1957-58, 
7.4 million; 1958-59, 8.1 million; 1959-60, 8.5 million. 


2. How much of an increase is expected between the school 
year of 1957-58 and the school year of 1958-59? 


3. What is the expected average increase per school year be- 
: : tween 1955-56 and 1959-60? 


4. At this rate of increase, about 
what would be the secondary school 
enrollment in 1969-70? 

The bar graph at the left shows 
how wages and employee benefits 
increased over a 10-year period. 


5. What was the total dollar in- 
crease in wages and benefits during 
the 10-year period shown? 


6. In what year was the increase 
the greatest? In what year was it 
the least? 


7. About what was the average 
increase per year during the 10-year 
period shown by the graph? 
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Using Line Graphs 
Petit ae acca 


Does it pay to keep a government savings bond for the whole 
10-year period rather than to cash it after holding it 2 or 3 
years? The graph at 
the right shows the 
value of an $18.75 5 18:75: Gove ngs Bond 
Savings bond at the — ——— - 
end of each year of i is : 
a 10-year period. -. ERR 

DL. lA 

1. Howmany cents ae | 922.65 
does the bond _ in- +a he 
crease in value the 
first year? 

2. Find the amount 
of increase in value 
for each of the other 
9 years, 

3. As the number of years the bond is kept increases, what 
happens to the amount of increase in value each year? 

4. How does the line on the graph show that the value of the 
bond increases more rapidly the longer it is kept? 


+ 
Bg 0 


The graph at the right below shows the relation between an 
hourly wage, hours worked, and the total amount earned. 


5. According to the wage 
graph, how much will be 
earned in 3 hours? In 4 hours? 
In 8 hours? 


6. How many hours must 
be worked to earn $15.00? 


7. Why is the line on the 
wage graph a straight line 
while the line on the bond 
graph is a rising curve? 


| 


INT 
ou 


8. Make a graph showing 
earnings at $2.50 per hour, 
from 0 to 16 hours. 
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Using Curved-Line Graphs 


The graph at the left below shows the temperature change dur- 
ing a 24-hour period in a city in a northern state. You can 
see that the hours are numbered in intervals of 4 hours on the 


8 MID- 4 
P.M. NIGHT A.M. 


horizontal scale across the bot- 
tom of the graph. The vertical 
scale at the left of the graph 
represents the temperature. 


To find the temperature at any 
hour, place a sheet of paper 
with one edge on the hour and 
the corner on the graph line. 
Then read the temperature where 
the top edge of the paper crosses 
the temperature scale. 


1. What was the temperature 
at 9 p.m.? At midnight? 


2. What was the difference between the high and the low tem- 
peratures? At what hours was the temperature at 70° F.? 


The graph at the left below 


DEGREES 
go° 


80° 


70° 


60° 


50° 


40° 


shows the high and low temperatures 
for the first 10 days of June in a 
northern city. Notice that by using 
two different kinds of lines, two 
separate sets of facts can be given 
on the same graph. 


3, What kind of line is used to 


represent the high temperature? 
The low temperature? 


4. On which day was there the 


greatest temperature range? What 
was the range on that day? 


5. What was the range of the 


temperature on the day when there 


was the smallest difference between the high and low temperatures? 
6. What was the high temperature on June 1? On June 8? 
7. On which day was the high 83° F. and the low 57° F.? 
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Using Multiple-Line Graphs 


Graphs with two or more lines may be used to show trends and 
to show relationships between two or more types of data. 


The graph at the right shows 
the value of the gross national 
product (total production), the 
total personal income (after 
taxes), and the per capita per- 
sonal income (after taxes) for 
the years 1930-1954. Per capita 
means the average per person 
for the total population. 


Study the graph and answer 
these questions: 


1. What is meant by the gross 
value of the national product? 

2. Why is there a scale on 
each side of the graph? 


3. What has been the general 
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BILLIONS OF DOLLARS 
400 
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150 1600 
ve eet Sue 140 * 
— r 
100 wwf RERGAPITA 200 
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2 ° o a oa 
1930 1935 1940 1945 1950 


trend of each of the three items shown in the graph? 
4. Do you think that there is a relationship among the three 


types of data? Why? 


5. In what year was the gross value of the national product 


lowest? Highest? 


6. About how many billions of dollars did the total personal 
income increase between 1932 and 1953? 


7. Can you explain why the line representing the per capita 
personal income does not always follow the same changes as the 
line representing the total personal income? 


8. In what years did the gross value of the national product 


increase most rapidly? 


9. In what years was there a decline in the gross value of the 


national product? 


10. Would a fourth line showing the rise in the cost of living 
make the graph more meaningful? Why? 
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Using Circle Graphs 


The graph below shows the relative importance of the principal 
causes of fatal accidents in a recent year. 


1. What is the most important 
single cause of fatal accidents? 


2. How many times as many 
fatal accidents are caused by falls 
as by burns? 


3. Fatal accidents caused by au- 
tomobiles and drowning are equal 
to what fraction of the total? 


4. The whole circle represents 
90,106 fatal accidents. How many 
does each part represent? 


5. Make a circle graph to show the proportion of school build- 
ings in the United States in the various age groups. (a) Draw 
a circle. (b) Find the number of degrees represented by the per 
cent in each group as follows: below 11 yr., 13%; 11-20 yr., 16%; 
21-30 yr., 24%; 31-50 yr., 25%; over 50 yr., 22%. (c) Draw a 
radius and construct an angle on it containing the number of 
degrees represented by the first group. (d) Next to this angle 
construct one with the number of degrees represented by the per 
cent of buildings 11-20 yr., and so on for the other groups. 


6. What per cent of our school buildings are over 30 years 
old? About what fraction are over 30 years old? 


7. What per cent of our school buildings are under 21 years 
ait ial old? About what 
fraction are un- 
der 21 years old? 
8. Makeacircle 
graph showing the 
distribution of all 
government em- 
ployees according 
to type of work 
as shown in the 
chart at the left. 


A ae 
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Using Graphs to Illustrate Budgets 


1. The Johnson family planned a budget as follows: food, 
$1000; clothing, $600; housing, $500; household, $325; education 
and recreation, $650. Make a picture graph to show how the 
money was budgeted. Allow 1 piece of money to represent $100. 


The circle graph at the right 
shows how the Larsen family de- 
cided to spend its $3400 income. 


2. What amount did the family 
plan to spend for food? 


3. How much more did the 
family plan to spend for shelter 
than for operating expenses? 


4. How much altogether did 
the family plan to spend for cloth- 
ing, savings, and advancement? 


The graph at the right below shows four things: the growth of 
total individual savings in the U.S. from 1939-1954, the amount 
of savings in commercial banks, the amount in savings banks, and 
the amount in savings and loan association accounts. 


5. Which type of savings 
was smallest in 1939? 


6. About how much great- 
er were the total savings in 
1954 than they were in 1939? 


7. Which type of savings 
increased most from 1939- 
1954? 


8. The graph below shows 
how one worker’s weekly pay 
is divided. What is the total é 
weekly pay? What per cent is 1939 "40°4142"43°44°45 46 47°48°49°50°51°52'S3 4 
taxes? Retirement? Bonds? END-OF-YEAR DATA 


BILLION DOLLARS OUTSTANDING_ 
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Understanding the Meanings of Mathematical Terms 


On this page and the next are groups of mathematical terms. 
Following each group of terms are statements about their mean- 
ings. Find the correct statement for each term. 


1. Terms related to the decimal number system. 


quality (6) frequency (7) place value (7) transformation (6, 12, 13) 
periods (6) notation (6) computation (6) decimal fraction (9) 
integer (6) quantity (6) mixednumber (9) rounded number (10) 


(a) A number consisting of an integer and a common fraction. 
(b) The part of a number to the right of the decimal point. (c) 
Using numbers to find answers. (d) Position in the decimal system 
of notation. (e) An amount. (f) Changing 10 units in the 
decimal system to 1 of the next larger unit, or changing 1 unit to 10 
of the next smaller unit. (g) Whole number. (h) The system of 
writing numbers. (i) The divisions into which large numbers are 
divided. (i) The kind of quantity. (k) Tells how many decimal 
units there are in a place in a number. (1) A number that has been 
changed to the nearest ten, hundred, etc. 


2. Terms related to forms and figures. 


circle (105) degree (81) trapezoid (106) parallel lines (101) 
cube = (109) perimeter (76) diameter (107) parallelogram (101) 
angle (102) square (101) rectangle (101) circumference (107) 
radius (107) volume (109) triangle (104) hypotenuse __ (116) 


(a) A 4-sided flat surface with opposite sides parallel. (b) 
The line from the center of a circle to the circumference. (c) 
A rectangle with all sides equal. (d) The distance around a flat 
surface. (e) A flat surface bounded by a curved line that is every- 
where equally distant from the center. (f) A solid with 6 square 
surfaces. (g) The space between two lines that meet at a point. 
(h) A flat surface bounded by 3 straight lines. (i) A 4-sided flat 
surface with only 2 sides parallel. (j) A parallelogram all of whose 
angles are right angles. (k) A line across a circle through the 
center. (1) The line that bounds a circle. (m) A unit of circular 
measure. (n) The side of a right triangle that is opposite the 
right angle. (0) Lines that run in the same direction and are 
everywhere the same distance apart. (p) The space occupied by 
a solid. 
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More Mathematical Terms and Their Meanings 
ea ae ee ee 


For each group below find the correct statement for each term. 
3. Terms related to fundamental processes. 


addend (12) dividend (17) cancellation (30) partial product (15) 
divisor (17) product (15) minuend (13)  subtrahend (13) 
sum (12) quotient (17) multiplier (15) = multiplicand (15) 


(a) A number which is to be divided into equal groups, or into 
a number of groups of equal size. (b) The number by which you 
divide another number. (c) One of the numbers that is to be added. 
(d) The number you get when you divide one number by another 
number. (e) The number from which a smaller number is sub- 
tracted. (f) A number which is to be multiplied by another num- 
ber. (¢) The number to be subtracted from a larger number. (h) 
The total of two or more numbers. (i) The total of a number of 
equal groups found by multiplying. (j) The part of a product 
which you find when you multiply by one of the figures in a 
multiplier of two or more places. (kK) Dividing a numerator and a 
denominator by the same number in the multiplication of common 
fractions. (1) The number by which you multiply another number. 


4. Terms related to business transactions. 


taxes (213-18) interest (183-84) discount (54) dividends (194) 
margin (169) stocks (194-95) per cent (45, 54) commission (175) 
base (48) profit (170) net price (53, 163) percentage (48) 
rate = (48) bonds (196-97) principal (184) overhead (170) 


(a) Promises of governments or business corporations to pay 
principal and interest on money invested. (b) Per cent or amount 
paid to salesmen on amount of sales. (c) Per hundred. (d) Amount 
earned on stocks. (e) Margin minus overhead. (f) The cost of 
conducting business. (g) The difference between the cost and the 
selling price of an article. (h) The quantity of which a percent- 
age is found. (i) Amount of money on which interest is computed. 
Gj) The product of a number multiplied by a per cent expressed as 
a decimal fraction. (k) Money paid for the use of money. (1) 
Money paid by citizens to defray expenses of government. (m) The 
per cent of interest or discount. (n) Shares in a business cor- 
poration. (0) Per cent or amount of reduction in price. (p) The 
price after discount is deducted. 
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Testing Yourself 


Find the answer for each question, example, and problem: 
.4=2% of 2; ?%o0f3; ?% of 10; 2% of 20; ?% of 12 


. 15 = 125% of ?;} 75% of ?; 60% of ?; 5% of ?; 50% of ? 
. Find: 6% of $49.50; 49% of 1783; 120% of $5.98; 373% of $4 
12 + 73 14 xX 33 34 + 13 24 X 35 Al + 12 
182=? 0427=? 35°=? \64=? V625=? 169 =? 
. $24.75) $2400.75 289) 10.8375 +144) $812.16 7.6) .2584 


438.125 872  $97263.85 $632005.10 572 = 382 
x69.07 —478, +68759.40 —246837.59 x98. +2975 


IF ap wD 


8. How many degrees are there in a right angle? In a straight 
angle? In the three angles of any triangle? How many degrees 
are there in a complete circle? 


9. When it is 9 a.m. in Chicago, what time is it in New York 
City? In San Francisco? When it is 1430 o’clock in New York City, 
what time is it in Denver? In Chicago? In Seattle? 


10. How many 9-in. square rubber tiles will it take to cover a 
kitchen floor 9 ft. by 12 ft.? At 17¢ each what will be the cost 
of enough tiles to cover the floor? 


11. The Kerns’ front lawn is 110 ft. wide and 45 ft. deep, with 
an 8 ft. driveway crossing the lawn at right angles to the 110-ft. 
side. What is the area of the lawn exclusive of the driveway? 


12. The round trip from London to Paris by plane is about 422 
miles. What is the distance in kilometers? 


13. Tom bought a $5.95 sport shirt at 20% discount, a $10.50 
jacket at 333% discount, and a $12 pair of slacks at 25% discount. 
What was the amount of discount on each article? How much 
in all did Tom save? What was the total bill? 


14. What is the capacity of a wading pool 6’ X 4’ X 2’? If the 
water in it is 15’ deep, how many gallons of water does it con- 
tain? (1 cu. ft. = 73 gal.) 
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Using a Scale of Miles 


Sue is making a scale ruler to be used to measure in miles the 
distances on a map. Each unit on the ruler will represent 30 
miles. . 


1. Into how many parts has Sue divided her ruler? 
2. How many miles are represented by Sue’s entire ruler? 


Make a ruler to represent the scale of miles shown on the map. 
Use it to draw lines representing these distances: 


3. 30 miles 60 miles 45 miles 75 miles 360 miles 

4. 90 miles 85 miles 100 miles 150 miles 330 miles 

5. Measure these lines to the nearest mile represented, using 
your scale ruler: 

i dt icceeetas ciate cicinsstasiaeaees 

OD ce 


F 


Use your scale-of-miles ruler and find the distance from: 

6. The center of Buffalo to the center of Washington, D.C. 
7. The center of Washington, D.C. to the center of Philadelphia. 
8. The center of Philadelphia to the center of New York City. 
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Testing Your Ability to Multiply Accurately 


Find the answers for the examples and problems on this page: 


1. 4622 2611 2612 8745 4524 4352 5465 
x4 x7 x4 x5 x7 x8 x6 


2. 37 17 16 20 35 28 68 99 88 
x22 x57 X62 X25 X24 X34 X57 X99 X77 


3. 216 325 784 352 4853 7236 
x42 33 456 486 7865 6855 


4.3xX%2 82x% 8x32 42x31§ BX z 24% x 125 
5. 7.6 3.9 46 2.80 3763 2.763 
x8 x8 2 X38  x504 x2454 X8655 


6. In one month a salesman sold 14 automobiles at an average 
price of $1850 each. What was the total amount of his sales for 
the month? 


7. An eighth grade class bought the following articles for a 
picnic: 32 bottles of milk at 9¢ per bottle, 60 sandwiches at 
12¢ per sandwich, 4 boxes of potato chips at 48¢ per box, and 32 
candy bars at 6¢ each. What was the total cost of the articles 
purchased for the picnic? 

8. A high school class sold magazine subscriptions to raise 
money for a gift to the school. The sales were: 36 subscriptions 
to McCalls magazine at $3.00 each, 24 subscriptions to Newsweek 
at $6.00 each, 28 subscriptions to Life magazine for $6.75 each, 
22 subscriptions to Atlantic Monthly for $6.00 each. What was 
the total amount of the sales? 

9. In one morning at his roadside stand, Jerry sold 43 bushels 
of potatoes @ $1.25 per bushel, 83 pounds of honey @ $.98 per 
pound, 8 pounds of tomatoes @ $.45 per pound, 14 pounds of beans 
@ $.24 per pound, and 74 pounds of bacon @ $.85 per pound. 
What was the total amount of his sales that morning? 

10. An automobile dealer sold 75 used cars at an average price 
of $365 each. What was the total amount of money he received 
for these used cars? 
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Testing Your Ability to Divide Accurately 
ee eee a ee ee 


Find the answer for each example and problem on this page: 


1. 8)848 9)399 25)500 36)5736 44)913 28)9075 
2. 56)3052  20)1690 25)9240 12)8104  75)18450 
3. 4.25) 8364 3.68) 6440 444) 46065 755) 57078 
4.6)84 7)49 8)432 5)575 10)348 8)1872 
5. .8)2.4 5)245 .16)672 .07)574 .AAA)7R.477 
6. $3.75) $37.50 $.25) $26.50 75.6)568.89  $8.80)$45997.60 
7.4755+100 250+1000 3480+10 785-~4100 
8.15+3 g+ 3 183+2 35+8 721+7 233 + 44 
9.42=go0f? 55=Z0f? $5.00=o0f? $480=3of? 
10. 50 = 2% of 150 25 = 2% of 750 60 = 2% of 360 


11. Mr. Smith decided to distribute a bonus of $8500 equally 
among 125 employees. How much bonus did each receive? 

12. The sixth grade class used 183 yards of ribbon on 25 Christ- 
mas wreaths. How much ribbon did they use per wreath? 

13. A senior class sold $87.50 worth of candy. If the candy 
was sold at $.35 a pound, how many pounds were sold? 

14. Mr. Smith sold # of his books to a dealer. What per cent 
of this books did he sell? What per cent of his books did he have 
left? 

15. The assessed property evaluation of a city was $42,500,000. 
The population of the city was 3500. To the nearest dollar, what 
was the average property evaluation per person? 

16. A roll of rope contained 75 feet. If it were cut into 73-foot 
lengths, how many lengths would there be? 

17. Arizona had a population of 499,261 in 1940. To the nearest 
whole per cent, what was the per cent of increase by 1950 if the 
population increased by 250,326 persons? 
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Scales 5 on Maps 


1. The scale for the map below is 1” = 240 miles. Measure- 
ments on such a map must be made carefully. How much would 
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an error of 7” in measurement 
amount to in miles? 


A compass and ruler are help- 
ful in making accurate measure- 
ments on a map. For example, to 
measure the distance between 
Sacramento and Salt Lake City, 
put one point of your compass on 
the center of the dot which repre- 
sents Sacramento. Put the other 
point on the center of the dot 
for Salt Lake City. Without 
changing your compass, put one 
point at the O end of your ruler 
and note where the other point 
falls on your ruler. The measure- 
ment between the two points on 
the map should be 2%”. 24 X 
240 = 3 x 240 = 540 miles. Why 


| is the answer only approximate- 


ly correct? 


Use the map to find the ap- 
proximate straight-line distances 
between these cities: 


2. Berkeley and Phoenix 

3. Seattle and Vancouver, B.C. 

4. San Francisco and San 
Diego 

5. San Diego and Los Angeles 

6. San Bernardino and Phoenix 


7. On a map drawn to a scale 
of 1” = 180 mi., what is the 
straight-line distance between 


| cities which are 12” apart? 23"? 


Using Scales in Comparing Areas and Distances 


The maps below show how we may get the wrong idea of the 
size of a place or an object unless we notice the scale to which a 
map or the drawing of 
an object is made. 

1. What is the area 
of the part of the city |;"™ q 
shown in map A? The [| / .—— 
part shown in map B? UE cho valle 

2. As the scale used 
increases, what happens to the amount 
of detail which can be shown on a map? 

3. Do you think maps should be drawn 1 inch =1 mile 
to as large a scale as possible? Why? 

4. When you wish to compare the size of two different con- 
tinents, why should you look for maps of the continents which 
have been drawn to the same scale? 

Map makers often show the relation of the distance on a map 
to the distance it represents like this: 1:7,200,000. This means 
that 1 inch on the map represents 7,200,000 inches, or about 
114 miles on the area being mapped. 

5. How could you prove that 1:7,200,000 is about the same as 
1” to 114 miles? 

6. About how many miles would be represented by 1 inch on 
maps with scales as follows: 1:62,500? 1:250,000? 1:1,000,000? 
1:4,000,000? 

7. Here are some other scales used on maps: 1:16,000,000; 
1:100,000,000; 1:12,000,000. Which of the above scales would 
be best for a map of the world? For a map of North America? 
For a map of the United States? 

8. If a state is drawn to a scale of 1:12,000,000, what is its 
length in miles if its length on the map is 2 inches? 

9. If a state is drawn to a scale of 1:4,000,000, what is its 
width in miles if its width on the map is 4 inches? 

10. Select an area near your home and draw a map of it. Use 
a scale suitable for the area you wish to show. 
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TABLES OF MEASURES 


Weight 


27.34 gr. = 1dr. 

16 dr. = 1 oz. 

7000 gr. } 

256 dr. }= 1 |b. 

16 oz. | 

100 lb. = 1 ecwt. 

20 cwt. 

2000 ‘| = at 
2240 lb. = 1 long ton 


A qt. 
313 gal. 


qt. 

gal. 

1 bbl. 
Square 

144 sq. in. = 1 sq. ft. 

9 sq. ft. = 1 sq. yd. 

30; sq. yd. = 1 sq. rd. 

160 sq.rd.=1A. 

640 A. = 1 sq. mi. 


1 sq. mi. = 1 section 


Circular 
60” (seconds) = 1’ (minute) 
60’ = 1° (degree) 
360° = 1 circle 


Counting 
12 units = 1 doz. 
12 doz. = 1 gro. 


20 units = 1 score 
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Length 

12 in. = 1 ft. 

36 in.) _ 

eu, | toe 

163 ft.|_ 4. 

4rd. = 1 ch. (chain) 

220 yd. 

A0 a) \- 1 fur. (furlong) 

5280 ft. 

1760 yd. 

320 rd. - = 1 mi. 

80 ch. 

8 fur. 

6080.2 ft. = 1 nautical mi. 

Dry 

2 pt. = 1 qt. 
8 qt. = 1 pk. 
4 pk. = 1 bu. 
Cubic 


1728 cu. in. = 1 cu. ft. 
27 cu. ft. = 1 cu. yd. 
231 cu. in. = 1 gal. 

1; cu. ft. = 1 bu. 


Time 
60 sec. = 1 min. 
60 min. = 1 hr. 
24 hr. = 1 da. 

7 da. = 1 wk. 
30 da. = 1 mo. 
52 wk. = 1 yr. 
365 da. | _ fae 

12 mo.J = 


366 da. = 1 leap yr. 
10 yr. = 1 decade 
= 1 century 


TABLES OF METRIC MEASURES 


Length 
10 mm. = 1 cm. 
10cm. =1dm. 
10dm. =1m. 
10m. = 1 dkm. 
10 dkm. = 1 hm. 
10hm. =1 km. 

Equivalents 

1m. 39.37 in. or about 1.1 yd. 
1 yd .9144 m. or about .9 m. 


1 mi. 1.6093 km. or about 1.6 km. 
Square 
100 mm?. = 1 cm?. 


100 cm?. = 1 dm’, 
100 dm2. = 1m’. 
100 m*% = 1 dkm?. 
100 dkm?, = 1 hm’, 
100 hm?, = 1 km’, 


Equivalents 


1 m%. (ca) = 1.196 sq. yd. 
1 dkm?. (a) = 119.6 sq. yd. 


1 hm?. (ha) = 2.47 A. 
1 sq. in. = 6.45 cm?. 
1 sq. yd. = 0.84 m?. 
1 sq. ft. = .093 m?. 
lacre = .405 ha?, 


Liquid 
10 ml. = lel. 
10cl. =1 dl. 
10d... =11. 
16L = 1 dil. 
10 dkl. = 1 hl. 
10hl. =1 kl. 


1 im. = 62137 mi. or.about 62 tai. 


Cubic 


1000 mm. = 1 cm’. 
1000 cm’. = 1 dm‘. 
1000 dm’. = 1 m’. 


Equivalents 
1 m3. = 1 stere 
1 cm’. = .06 cu. in. 


1 dm3. = 61 cu. in. 

1 m3, = 1.31 cu. yd. 
1 cu. in. = 16.4 cm’. 
1 cu. ft. = .028 mi’. 
1 cu. yd. = .765 mi, 


Weight 
1.0 mec = 1 wg. 
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Equivalents 
1.06 lia. qt. 
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40' 0" 
A . Scale Drawing ofa House Plan 


The drawing above is a plan for a house. What is the scale? 


1. What are to be the outside dimensions of the house? How 
much area will the entire house cover? 


2. If the total cost will be $14,500, what will be the cost per 
square foot to the nearest cent? 


3. What are to be the dimensions of the kitchen? Of each 
bedroom? Of the dining room? 


4. How many square feet of carpeting would be needed to 
carpet each bedroom? The dining room? 


5. Make a scale drawing of the kitchen. Let }” represent 1’. 


6. Using a scale of ¢” to represent 1’, how many inches would 
represent the 10’ 6” width of a bedroom? The 11’ 0” length? 


Using a scale of 5” to 1’, give the dimensions on a scale drawing 
which would represent actual dimensions as follows: 


7. Living room: 13’ 6” x 15’ 6” Dining room: 9’ x 8’ 4” 
8. Kitchen: 12’ 6” « 11’ 9” Bedroom: 10’ 9” « 12’ 
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Understanding Illustrations Drawn to Scale 
eae een ey ew ALOIS LEAT. 10 Cae 


The drawing at the right below is copied from a dictionary. 
The scale is given as a fraction, 74. This means that the di- 
mensions on the drawing 
are 77 as long as those 
of the real pike, or that 
the pike is 17 times as 
long as the drawing. The 
picture is about 2; in. 
long. A real pike like the one shown in the picture would be 
17 X 235 in. long. 

1. What would be the length of the real pike in inches? In 
feet? 

2. What would be the real pike’s width at the widest part? 


Sometimes objects are so small that they are enlarged 
in the illustrations. The beetle at the right is enlarged 
3 times. The scale, X3, means that the live beetle is only 
3 as large as the drawing. 

3. How long is the drawing? How long would a real 
beetle be? 

4. How wide would a real beetle be? 

The weevil at the right is shown in both its 
natural size and enlarged. When the scale is given 
as “Nat.” it means that the picture is about the 
same size as the real object. 

5. What is the natural size of the body of the 
Granary Weevil? Give both length and width. 

6. By about how many times was the drawing of the Granary 
Weevil enlarged in the large picture? 

7. The scale next to a white-footed mouse is 3. What does 
the scale mean? If the drawing is # of an inch long, what is the 
length of the mouse? 

8. The scale of a moth is given as X2. If the drawing is 12” 
wide, how wide is the moth? 

9. The scale for the picture of a rain gauge is 7. If the picture 
is § in. long, how long is the real rain gauge? 
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Measures (continued) 
importance of, 73, 74 
linear, 74-76, 90-91, 282, 283 
liquid, 80, 95, 282, 283 
lumber, 85 
metric, 89-96, 283 
of time, 82-83, 282 
of volume, 78, 94 
of weight, 79, 96 
practice and review, 86, 98, 118, 
130, 158, 178, 198, 242 
square, 77, 93, 282, 283 
tables of, 90, 93-96, 282-83 
Metric measures 
meaning of, 89-96 
of area, 95, 283 
of length, 90, 283 
of volume, 94, 283 
of weight, 95, 283 
tables, 90, 93-96, 283 
United States equivalents, 90, 91, 
93, 94, 95, 96, 283 
Mixed numbers, 27-33 
Money orders, post office, 193 
Multiplication 
by 10; 100; or 1000; 39 
checking, 15 
in equations, 235, 237, 239 
in problem solving, 16, 20 
in tests, 24, 44, 60, 72, 88, 
100, 120, 132, 143, 160, 200, 
212 
meaning of, 15, 16, 20 
of common fractions, 30 
of decimal fractions, 37 
practice and review, 15, 22, 30, 
34, 36-37, 39, 42, 48-50, 53, 
58, 70, 86, 118, 130, 158, 178, 
242, 254 
Multi-step problems, 65-68 


Net price, 163 
Numbers 
meaning of, 5-11, 269 
reading and writing, 6-11, 269 
Roman, 11 
rounded, 10 


One-step problems, 62-64 
Overhead, 171-73 


Parallelogram, 101, 105, 106 
Percentage, 48, 54, 56 
Per cents 
changing to common fractions, 47 
changing to decimal fractions, 46 
finding the base, 56 
finding the per cent, 54 
finding the percentage, 48 
in tests, 60, 72, 88, 100, 120, 132, 
143, 160, 228, 244, 268 
meaning of, 45, 46, 48-50, 54, 56 
practice and review, 45-58, 70, 86, 
98, 130, 158, 198, 245, 266 
related to common fractions, 47- 
50, 53-54, 56 
related to decimal fractions, 46- 
50, 56 
terms in, 48, 54, 56 
Perimeter, 76 
Place value, 7, 8, 9, 12, 13, 15, 17, 
36, 37, 38 
Practice 
examples, 12, 13, 15, 17, 19, 
22, 28-30, 33, 36-38, 42, 46- 
50, 53, 55, 58, 70, 77, 79-80, 
93, 94, 98, 107, 108, 114-16, 
118, 130, 158, 165, 167, 169, 
171, 177, 178, 183-87, 190, 198, 
203, 207, 229-40, 242, 246-50, 
254, 266 
problems, 12, 14, 16, 18, 20-22, 
24, 31, 40-42, 50-58, 61-70, 
78-80, 84-86, 91-98, 106, 108- 
11, 117-18, 130, 141, 146, 148- 
58, 161-78, 181-82, 184, 186, 
188-89, 191-95, 198, 202-10, 
213-18, 220-21, 223-26, 232-39, 
242, 251-54, 257-66 
Principle, 183-86 
Problem situations 
Banks and banking, 181-92 
Budgets and accounts, 54, 129, 
145, 146, 149-57, 204, 207, 208, 
217, 219 


Problem situations (continued) 
Business practices, 161-78, 183, 
194-95, 197, 222-23 
Buying and selling, 52-53, 55, 
161-78, 195 
Day by day experiences, 14, 31, 
64-69, 117, 145-46, 149-51, 153, 
163-65, 181-91, 218, 220-21, 
245, 248, 253 
Financial records, 145-57, 191, 
203, 207-08 
Governments, their services and 
costs, 156-57, 193, 196, 201-09, 
213-25, 257, 261 
Life in these United States, 40- 
41, 51, 56-57, 62, 66-68, 122- 
29, 147-48, 152-57, 181-97, 201- 
09, 213-25, 257, 265 
Managing money, 54, 129, 145- 
57, 163-65, 181-93, 195-97, 203- 
05, 207-08 
Play and recreation, 5, 54, 69, 91, 
134-35, 245, 248-49 
Taxes and taxation, 213-25 
Transportation and communica- 
tion, 21, 85, 193, 201, 258-65 
Using measures, 75-85, 89-97, 106- 
11, 117, 126, 133-41, 251-53 
Problem solving, 14, 16, 18, 20, 34, 
40, 48, 54-56, 62-69, 90-91, 95, 
97, 106-10, 116, 163, 166-68, 
170-71, 174-75, 177, 183-86, 213, 
215-16, 218, 220-21, 223-24, 
231-32, 234-35, 237-40, 249-51 
In tests, 24, 44, 60, 72, 88, 100, 
120, 132, 144, 160, 180, 200, 
212, 228, 244, 256, 268 
Multi-step problems, 67-69 
One-step problems, 62-64 
Two-step problems, 65-66 
Profit, 170-73, 222 
Property tax, 214-16 
Proportions, 249-53 
and equations, 249-50 
solving, 249-53 
terms of, 249-50 
Protractor, 103-04 


Rate, 48, 53, 56, 163, 167, 175, 
76, 183-85, 187, 197, 215-16, 218, 
223 
Ratio 
between fractions, 246 
between numbers, 245, 247 
finding, 245-48 
meaning of, 245-47 
terms of, 245 
Rectangle, 101, 105-06 
Rectangular solid, 109 
Review 
of addition, 12, 14, 20, 22, 28, 
36, 42, 58, 70, 80, 130, 158, 
242, 254, 270 

of common fractions, 28-34, 58, 
70, 86, 98, 130, 158, 198, 242, 
254, 271 

of decimal fractions, 35-42, 70, 
86, 118, 130, 158, 178, 242, 
254, 271 

of division, 17-22, 32-34, 38-39, 
42, 58, 70, 80, 118, 130, 158, 
178, 242, 254, 270 

of equations, 242, 254, 273 

of measures, 86, 98, 118, 130, 158, 
178, 198, 242, 266, 272 

of multiplication, 15-16, 20, 22, 
30, 34, 36-37, 39, 42, 48-50, 
53, 58, 70, 80, 118, 130, 158, 
178, 242, 254, 270 

of per cents, 45-58, 70, 86, 98, 
130, 158, 198, 245, 266, 271 

of proportion, 266, 273 

of ratios, 254, 273 

Review 

oral, 23, 43, 59, 71, 87, 99, 119, 
131, 142, 159, 179, 199, 227, 
243, 255, 267, 269-73, 275 

written, 23, 43, 59, 71, 87, 99, 
119, 131, 148, 159, 179, 199, 
227, 243, 255, 267, 269-73, 275 

Review and practice, 22, 42, 58, 70, 

86, 98, 118, 130, 158, 178, 198, 
210, 226, 242, 254, 266, 269-76 
Right triangle, 101, 116-17 
Roman numbers, 11 
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Testing Yourself—Problems 


Find the answer for each problem below: 
1. Doris paid $3.96 for a purse that sold regularly for $4.95. 
What was the amount of discount? The rate of discount? 

2. If the diameter of a medal is 3 inches, what is the circum- 
ference? The area? (a7 = 3.14) 

3. Mr. Berner and 14 eighth-grade pupils went to the city to 
see the movie “Julius Caesar.” The total cost for the pupils 
was: bus fare, $15.40; special student-rate tickets, $7; plate 
lunches, $13.30. What was the cost of each item per pupil? 
What was the total expense per pupil? About what per cent of 
the total cost was the cost of each item? 

4, The population of Italy is about 47,000,000. The area is 
116,228 square miles. What is the average number of persons 
per square mile, to the nearest whole number? 

5. If 4 of the area of Italy consists of islands, how many square 
miles of land are there in the mainland? 

6. A 39¢ can of fruit cocktail contains 1 lb. 14 oz. What is 
the cost per ounce? How many 5-0z. servings are in a can? 


7. According to the terms of the new Canal Zone Treaty, the 
United States will pay Panama $1,930,000 a year for the use of 
the zone instead of the previous amount of $430,000. What is 
the increase? To the nearest whole per cent, what is the per 
cent of increase? 

8. In 1954 there was an increase of 41,000 telephones in a 
certain state. To the nearest whole number, what was the aver- 
age increase per month? Per day? 

9. An average of about $2,000,000 was spent each month of 
1954 for new telephone extensions. What was the average amount 
spent per day, to the nearest dollar? 

10. If 4,000,000 calls per day were placed over 835,000 tele- 
phones, what was the average number of calls per day for each 
telephone, to the nearest tenth? 

11. Last year John’s allowance was $2 a week. He saved 5% 
of it. He also saved 50% of his paper-route earnings that aver- 
aged $8.70 a week. How much money did he save in the year? 
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Everyone should give careful thought to personal wants and 
necessities before spending money. Such thought often leads to a 
spending plan called a budget. A first step in preparing a budget 
is to keep a record of how you spend your money. 

Susan keeps such a record. You can see it in the picture 
above. Study it and then answer the questions below. 

1. Which items listed are wants? Which are necessities? 


2. Which item could not have been purchased if there had 
been no money left from the preceding month? 

3. Why are some of the spaces on the form left blank? 

4, What is the advantage of the type of record which shows 
the balance at the close of each day? Check each daily balance 
to see whether or not it is correct. 

5. Rule a form similar to the one above. Copy the items 
which are on the above blank and then continue it, using this 
information: Mar. 6, earned $1.25 baby sitting; Mar. 7, bought 
gift for sister for $.79; Mar. 8, bought magazine for $.25; Mar. 9, 
earned $.50 baby sitting. 

6. Rule a form similar to that above. Keep a record of your 
own receipts and expenses for a period of several weeks. 
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Planning a Personal Budget 


The following suggested form may be useful to you if you wish 
to plan a budget for yourself. Study the completed form. 


csuvceror Hahn Cage _ ___weex or Wench 6-12 
| Estimated | Actual | Below | Above 
INCOME © Item Income __ Income Estimate | Estimate 
Y | 2.00 | 200 
ZL, 2 _ 50 __|_ 0 | 
TF tora 85 20 50 BO 
. | Budget Amount | Below Above 
PAEENEES Item Allotment | Spent | Allotment Allotment 
= 7, 7 7 - ' = ~ aan as = 
Kenchew | 4750 Bree | Bas 
Tyler | 0 50 
sLeloolarpyalits 8 29 oi 
Ve 50 50 


1. By how much did John overestimate his income? 


2. Why should the total of the budget-allotment column equal 
his total of the estimated-income column? 


3. In what way are savings different from the other items 
listed in the expense section of the budget? 


4. For which items was the budget allotment too high? Too 
low? Just right? 


5. The amount spent on school supplies was below the budget 
allotment. Would this probably be a temporary or a permanent 
savings? 


6. Why should the amount spent and saved equal the income? 


7. How should John use the two right-hand columns of his 
budget when he is planning his budget for the next week? 


8. What are the advantages of planning a personal budget? 
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Understanding Levels of Family Incomes 


The graph at the right below contains information concerning 
the amount of income of families throughout the entire United 
States. Use the information to help you answer the questions 
and solve these problems: PER CENT 


1. What per cent of all 
families are represented by 
the bars for 1952? By the 
bars for 1954? 


2. What per cent of all 
families had incomes of less 
than $3000 in 1952? In 1954? 


3. What per cent of all 
families had incomes of $3000 
or more in 1952? In 1954? 


4. How much higher in 
1954 than in 1952 was the 
per cent of families with in- 
comes of $3000 and above? 


UNDER $1000 $2000 $3000 OVER 
5. In 1935-36 almost 524% $1000 $1999 $2999 $4999 $5000 


of all families had yearly in- AMOUNT OF INCOME 
comes of less than $1000. About how many times as many families 
were in this income bracket in 1935-36 as in 1954? 

6. Only 17% of all families had incomes over $5000 in 1935-36. 
How many times as many families were in this bracket in 1954 
as in 1935-36? 


7. If there were 25,176 families in a city, about how many 
had incomes of less than $1000 in 1952? In 1954? 


8. In the same city of 25,176 families, about how many fewer 
families were in the $1000-$1999 income bracket in 1954 than 
in 1952? In the $2000-$2999 income bracket in 1954 than in 
1952? 

9. In a city of 25,176 families, 3012 had incomes of $5000 
or more. About what per cent of the families had incomes of 
$5000 or over? What per cent above or below the 1954 national 
average were the families in this city? 
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Understanding Consumer Spending 


The graph at the left below shows the average per cent of the 
consumer dollar spent for each of 8 items. Use the graph to help 
you answer the questions and solve the problems which follow. 


1. In a recent year con- 
sumers spent a total of $218, - 
130,000,000. About how much 
of this was spent for food? 


2. Which item took the 
next biggest share of the con- 
sumers’ dollars? How much 
of the total shown in problem 
1 was used for this item? 


3. If a family had $4200 
to spend in a year and de- 
cided to use the per cents 
shown on the graph to help them determine how much to allot 
for each item, how much should they allot? Construct a table like 
the one begun at the right, to show your answer. 


An expense record of the 


Webster family showed Item |% Allotted/Amt. Allotted 
that in one year it had Food 35.6 ? 
spent money as shown in Housing 11.0 ? 


the list of expenses below. 


4. What were the total expenses of the Webster family? 


5. The Webster family had put $200 into their savings account 
and paid $152 for insurance. These items together with the ex- 
penses should equal the total income. What was the total income? 


6. What per cent of the total income was spent on each item? 


7. On which items was the family above the national average? 
On which items was the family below the national average? 
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Planning a Family Budget 


The Mertons decided to plan a family budget. Mr. Merton said 
they would start by keeping a record of expenditures for January. 

1. The expenditures for food during the month were $8.49, 
$18.31, $10.98, $23.10, $3.85, and $4.00. What was the total? 

2. Amounts paid out or set aside for housing were: taxes, $25; 
payment on house, $35; and repairs, $5. What was this total? 

3. Household operation costs included fuel, $29; electricity, 
$6.32; gas, $3.98; telephone, $5.11. What was the total? 

4, Transportation costs included gas, oil, and repairs for car, 
$19.05; and carfare, $4.80. What was this total? 

5. Clothing costs were $17.98 and $9.75. Find the total. 

6. Health and personal items included haircuts, $3.00; beauty 
shop, $2.25; and dental work, $3.00. What was the total? 

7. Expenditures for education and recreation were $4.98 for 
books, $3.25 for newspapers and magazines, $20 saved for vaca- 
tion, and $19.35 for entertainment. How much was spent? 

8. Contributions and gifts were $12.50 to church and $3.95 for 
a birthday gift. What was the total? 

9. Savings included $15 deposited in their savings account and 
$24 paid for insurance. How much did these items total? 

10. Find the total amount spent by the family. 
11. Find to the nearest whole per cent the per cent spent by 
the Mertons for each of the nine budget items. 
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Making a Trial Family Budget 


A second step to take before deciding upon a budget is to make 
a trial spending plan. The way to begin is to list the total in- 
come. Then enough money must be allotted to pay for fixed ex- 
penses, such as rent or payments on a house, taxes, and insurance. 
The money left should be distributed among the other items. 

Mr. Merton’s take-home pay was $350 a month. He received 
interest of $264 a year, or $22 a month, on savings. His son who 
worked and lived at home paid $20 a month toward family 
expenses. 

1. What was the total family income per month? 

Mrs. Merton first determined the amount required for certain 
fixed expenses as follows: taxes, $25; payment on house, $33.32; 
life insurance, $24. 

2. What was the total required for fixed expenses? 

3. What per cent of the total income was required for fixed 
expenses? 

4. What amount was left for other expenses? 

Mrs. Merton used the record kept for January (See page 149.) 
as a guide in estimating the amounts to be allotted for the 
various items in February. She used the amounts rounded to the 
nearest dollar. 

5. How much more or less is the total of the rounded amounts 
spent in January than the total monthly income? 

Mrs. Merton examined a recommended distribution of income 
for a family similarly situated. She found that her estimates were 
low for certain items. She added $6 to the amount for food, $7 
for clothing, $4 for health, and $4 for contributions, and the 
balance of the monthly income she allotted to savings. 

6. How much was the amount allotted to savings? 

7. Make a chart showing the amounts budgeted for each item 
and the per cent this amount is of the total income. 

8. At the end of the month Mrs. Merton found that she had 
spent $82.87 for food. How much too high was this expenditure? 

9. An unexpected doctor bill amounting to $15 had to be paid. 
From which item could Mrs. Merton take the additional money? 
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Making a Final Family Budget 


You will remember that the Mertons kept an account of ex- 
penditures for January and then planned a tentative monthly 
budget based on these expenditures and on the distribution of 
expenses recommended for families of their size and income. They 
also used this tentative budget as a guide for February and 
March. Then Mrs. Merton prepared the following table. Amounts 
were rounded to the nearest dollar. 


Spent Planned Spent | Planned 
| January | Feb.-Mar. | February Apr.-Dec. 


Food $ 75 $ 85 
Housing 65 TO 

~ Household operation H 50 

Transportation ' 24 

Clothing 

Health & Personal 


Education & Recreation 


Contributions 


Savings & Insurance 


1. What per cent of its income, to the nearest whole per 
cent, did the Merton family plan to spend for each item in its 
budget from April to December? (Remember that the family’s 
total income is $392 a month.) 

2. What should be the total of the per cents you found in 
problem 1? Why? What is the total of those per cents? 

3. Do you think the planned amounts for the months of April 
to December are more nearly the amounts the family should 
spend than the amounts spent for January? Why? 

4. What two sources of help did Mrs. Merton use in planning 
the budget for April to December? 

5. Which items have a higher expenditure in the final budget 
than they had in January? 

6. What are the advantages of making a family budget and of 
keeping a record of income and expenditures? Can you think of 
any disadvantages such a plan might have? 
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Budgets for Families of Different Sizes 


The table below suggests suitable amounts to be allotted for 
items in their budget by families of different sizes when the 
monthly income is $300. Study the table. Then answer the ques- 
tions and solve the problems below. 


1. For which items are the suggested allowances higher each 
time the size of the family increases? Why are they higher? 

2. Why do you suppose the suggested allowance for savings 
is smaller each time the size of the family increases? 

3. How much is the food allowance per person for a family of 
2? For a family of 3? For a family of 4? For a family of 5? 

4. How can you account for the smaller food allowance per 
person each time the size of the family increases? 

5. About how many times as much does the table suggest 
should be saved by a family of 2 as by a family of 5? 

6. How much more is suggested for housing a family of 5 than 
a family of 2? 

7. Explain what would have to be done by a larger family to 
permit them to get along with a clothing budget very little more 
than the clothing budget of a small family. 

8. What per cent of the total income of $300 per month is it 
suggested should be used for each of the various items to be 
budgeted by a family of 2? By a family of 3? By a family of 4? 
By a family of 5? Find answers to the nearest whole per cents. 
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Living within a Budget 


The Reynolds family found that small savings on a number of 
items add up to a considerable amount of money. Mrs. Reynolds 
planned careful buying to save as much as possible. The chart 
at the right below shows the per cent saved on several items. 

1. Why is it often possi- 
ble to buy groceries at re- 
duced prices? 

2. What was the aver- 
age per cent saved on the 
grocery items listed on the 
chart, to the nearest tenth 
of a per cent? 

3. If the same per cent of savings could be made on the usual 
grocery budget of $90 a month, how much would a family save 
on groceries alone in a month? 

4, Mrs. Reynolds discovered that she could get day-old bread 
usually priced at $.18 a loaf at 2 loaves for $.25. What was the 
saving per loaf? About what per cent was saved? 

5. The first strawberries of the season sold for $.39 a pint. 
In a few weeks the price dropped to $.25 a pint. What per cent 
was saved by buying after the price dropped? 

6. The cash price on a davenport was 8% below the install- 
ment price of $198.50. How much less was the cash price than 
the installment price? 

7. Potatoes that sold at $.60 a peck (15 pounds) could be 
bought for $2.98 a hundred. What per cent could be saved by 
purchasing potatoes in hundred-pound lots rather than by the 
peck? 

8. By going to the movies in the afternoon, Betty could get 
a ticket for $.50 rather than the $.85 charged in the evening. 
What per cent would she save by attending in the afternoon? 

9. Rule a chart similar to that shown at the top of the page. 
Show the money saving and the per cent saving by a family which 
cut expenses as follows: gasoline cut from $12.60 to $11.80 a 
month, electricity cut from $4.98 to $4.25 a month, water cut 
from $9.89 to $7.65 a quarter, and fuel cut from $28.90 to $23.50 
a month. 
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Serving as a Club Treasurer 


A person elected treasurer of a club keeps a record of money 
received, the source of each amount, and the date it was re- 
ceived. He also pays out money and keeps a record of the amount, 
date, and purpose of each payment. 


Study the cash record below. The balance on hand is the dif- 
ference between cash received and cash paid out. 


Cath Receive | Cath Pad Ox | 


\Qale|  _—‘Llema ‘Amoi Dale —=— Lema anon 
Har./\ Balenee on fond 8/945 en. Baikitfall 89 75'| 
4 Ques collected 995 7 ScowboR | 50 
7 Teckel Aled — 12.90 | bs Pe peed | 2.35 | 

17 | Dondlion Ie clube 5.00 hg oe eupenie 7.95 

| ar Refit 275 

| | 27] ems, 7 | 

| 31 | Balance’on hand 23.38 | 


#47. 20 | p47. 20 
Apr./ | Balance on hand yosr | - 


1. On Mar. 31, what was the balance? Where was it written’? 


2. Explain why the totals of the receipts and expenditures 
were both $47.20 on Mar. 31. 


3. The double lines under the receipts and the expenditures 
columns on Mar. 31 show that the account was closed for March. 
What was done in the cash received side so that the account 
book would be ready for April business? 


4, If the treasurer had given a preliminary report on Mar. 
10, what balance would he have reported? 


5. What was the treasurer’s balance on Mar. 20? 


6. Rule a cash book as shown above. Keep the treasurer’s 
books for April. Record these items: April 1, balance on hand, 
$23.38; April 3, dues received, $4.75; April 6, purchased bottle 
of ink, $.15; April 7, purchased stamps and stationery, $1.85; 
April 9, paid for printing, $3.35; April 15, sold tickets, $11.50; 
April 21, refreshments, $3.25. What was the balance on April 30? 
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Making a Financial Report 


A treasurer of a club must present complete financial reports 
to the members. Each such report is a summary of the cash 
account either for the month or from the beginning of the year. 
One type of summary statement is shown below. 


1. Audit the fi- 
nancial record | edementt-of Recejita and. Exypenditanee. | § bE 4 


shown at the right. 


(To audit an ac- Lincoln Science Cub; Siepll 10-June/ 


count, you check Rogte Alliwon, VATA 
the computation.) = - ae 

2. Pretend you Kecesypold I 
were club treasurer Calance on fand, Syl. Yo \6/2| 49 
and kept the cash reso collect /5\ 85 
account shown on one Lion 35| 00 
page 154. Make a Allouramce from school 235\00 Petes 
sr ea. | Zigendiiase 

Scince guar 7\ 85 

tures from the cash Suwnee bg f a\75 
book page for prob- ¥ 6\97 
lem 6, page 154. Chutlinad fail. J| 50 

3. Make a state- 3z7| OF | 
ment of receipts Balance ca tant, fore! #20 | 26 
and expenditures 


such as would be 
presented to the club at the April 30 meeting covering March and 
April. 

Find the balance on hand at the end of the month when re- 
ceipts and expenditures were as follows: 

4, Balance on hand at beginning of the month, $23.85. Re- 
ceived: $33.49, $7.81, $6.14, $7.08, $8.97, $6.89. Paid out: $5.00, 
$9.43, $7.88, $4.95, $6.88, $5.25. 

5. Balance on hand at beginning of the month, $54.84. Re- 
ceived: $7.46, $9.64, $2.65, $7.61, $8.85, $3.50. Paid out: $6.89, 
$6.74, $8.09, $1.86, $.79, $3.95. 

6. Balance on hand at beginning of the month, $66.23. Re- 
ceived: $46.76, $2.50, $10.25, $2.75, $9.80. Paid out: $.35, $3.95, 
$1.30, $15.00, $2.89, $8.40, $65.85. 
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Planning a School Budget 


Each unit of government makes a budget based upon estimated 
receipts and expenditures. The table below shows the sources 
of income for a school district and compares the estimate for 
next year’s budget with receipts for the past year. 


1. What are the three main sources of income for the district? 

2. What three items make up state aid? What is the esti- 
mated amount of state aid for 1956? 

3. What was the estimated increase of receipts from taxes 
for 1956 over 1955? From state aid? From tuition? 

4. By how much were the total receipts for the school district 
expected to be increased? 

5. To the nearest whole per cent, what per cent of the ex- 
pected 1956 receipts were from state aid? 


6. The total amount budgeted for instruction in 1955 was 
$870,965. In 1956 this was increased to $945,050. What was the 
amount of increase? 


7. The $945,050 budgeted for instruction in 1956 was what 
per cent of the total estimated receipts? 


8. The estimated expense for insurance in the 1956 budget 
was $2860 and for telephone was $3500. What was the total 
estimate for these two items? 


9. The maintenance section of the budget was decreased from 
$50,080 in 1955 to $47,300 in 1956. Find the amount of decrease. 
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A Financial Statement for a School System 


Each month the treasurer or the financial secretary of a school 
system may be asked to prepare a financial statement to be pre- 
sented to the local school board. The information about expendi- 
tures is taken from a cash account book in which all payments 
of bills have been recorded. 


A part of a school system’s financial statement is given below: 


1. For each item the amount of the unexpended balance should 
equal the difference between the budget appropriation and the 
total amount spent to date. Check the figures for each item to see 
whether or not they are correct. 

2. Ifthe school year is 10 months, what is the average monthly 
budget appropriation for each item in the above statement. 

3. For which items was the amount spent during the month 
more than the average monthly budget appropriation? 

4. How much more money was appropriated for elementary 
textbooks than for junior and senior high textbooks together? 

5. What per cent of the appropriation for library books has 
been spent to date? 

6. To the nearest whole per cent, what per cent of the budget 
appropriation for salaries has been spent to date? 

7. What per cent of the junior high textbook appropriation is 
still unexpended? (Give answer to nearest whole per cent.) 
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Review and Practice 


Find the answer for each question, example, and problem: 


1. $8.85)$7575.60 4.7)2.726  3524)341828 833) 3.12375 


258+32 210 Ft 243 2+19 8373 
3. 2 xX 33 2xX% AL x 235 33 xX 73 5z X 33 
4. 648 4.231 $7509.15 0833 293,784,165 975,312. 


Xf2o X967/ x2049 x5.98 x 34 x6 
. $359,684.20 6.255 102.167 27,503,091,468 524.3 
—286,980.35  —.806 —101.625 —8,614,102,469 —6.9 


Ol 


651-38 72-2 uw-% 93-6 e-4 
7. 24,950 + 7586 + 160,849 + 93,025 + 876,498 + 3,548,712 =? 
8. Find 75% of 42,865. Of 135,013. Of 8,645. Of $27,426.75. 


9. If angle A of a triangle = 45° and angle B = 75°, what is 
the size of angle C? 


10. With a scale of 1” to 360 mi., how many inches will repre- 
sent 900 mi.? 270 mi.? 2610 mi.? 1350 mi.? 720 mi.? 


11. If 5 dozen eggs cost $2.85, what is the cost per egg? 


12. At a discount of 333%, what would be the total cost of 
a table lamp priced at $10.95 and a floor lamp priced at $24.75? 


13. The girls in the Cheer Club bought the following remnants 
of materials to use in making doll clothes for the Children’s 
Welfare Society: 12 yd., 24 yd., 44 yd., and 33 yd. What was 
the total yardage? If the average cost was 29¢ a yard, what 
was the total cost of the material? 

14. A state game farm raised 249,078 pheasants in a recent 
year. This was an increase of 11,285 over the previous year. 
Round the numbers to thousands and find the per cent of increase 
to the nearest tenth of a per cent. 

15. Gerald helped his father build a packing box 42 in. long, 
30 in. wide, and 27 in. high. Expressed in square feet, what is 
the total area of the outside of the box including the cover? 
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To Help You Remember 


The page numbers following the questions, examples, and prob- YS 


lems tell you where to turn if you need help. 


p> To think and talk about: 


1. Explain how to find the length of the hypotenuse of a right 
triangle with a base of 6” and a height of 8”. (116) 


2. Why can the meter, liter, and gram in the metric system 
be compared to the ones in our number system? (7, 90, 95-96) 


3. Discuss the value of keeping a personal budget. (145-146) 


4. Why do you think it is necessary for government units such 
as public school systems to prepare budgets? (156-157) 


5. Where is a scale of this kind used (1:12,700,000)? What 
does it represent? How do you check its accuracy? (140) 


p> To think about and write: 


1. Construct a double line graph to show the daily high and 
low temperatures in one city for a week, as follows: Sun. 20, 12; 
Mon. 34, 17; Tues. 35, 15; Wed. 32, 28; Thurs. 33, 15; Fri. 42, 
24; Bat: 38, 38. (027) 


2. The Hansons’ annual income consists of Mr. Hanson’s 
salary of $4200 and interest of $244 on savings. The monthly 
payment on their home is $87.50. Every month the family spends 
25% of its income for housing, 20% for food, 15% for clothing, 8% 
for household operations, 15% for church, education, and recrea- 
tion, 6% for savings and insurance, 6% for transportation, and 
5% for incidental expenses. Make a budget showing the monthly 
income and the amount spent per month for each item. (151) 


3. The Websters own a farm and pay an average of $420 a 
year for taxes. Their cash income averages $3000 per year, but 
the farm supplies about 50% of their food. Make a budget to 
show that they spend 14% of their income for housing, 15% for 
food, 20% for clothing, 12% for household operations, 15% for 
church, education, and recreation, 10% for savings and insurance, 
8% for transportation, and 6% for incidental expenses. (151) 


4. Compare the two budgets and give the difference in monthly 
income, and in the amount and per cent spent for each item. 


Testing Yourself 


Find the answers for each question, example, and problem: 
1. 7,645,329+ 8754 + 93,670 + 387,596 + 6,758,088 + 26,948 =? 


2. 7,645,329 7,747,753 1275 875.4) 67580.88 
8754 —7,174,632 X.225 


3. 760 = 2% of ? 125% of ? 80% of ? 8 = 2% of ? 
4, 25 =?% of 500 Of 15? 36 = 2% of 120 Of 24? 
5. 98% of 98 =? 38% of 65 =? 187% of 376 =? 


6. How many acres are there in a triangular field with base 
of 48 rd. and height of 64.4 rd.? 


7. At $215 per M., what is the cost of 96 boards each 1 inch 
thick, 6 inches wide, and 12 feet long? 


8. What is the area of the floor of a circular tent with a cir- 
cumference of 44 feet? (a = 33) 

9. Find the base of a right triangle with a height of 12 inches 
and an hypotenuse of 15 inches. 

10. The area of the earth’s surface is about 197 million square 
miles. The area of all the oceans is about 129 million square miles. 
What is the area of the land? To the nearest tenth of a per cent, 
what per cent of the total area is land? 

11. The Pacific Ocean with an area of 63,801,668 sq. mi. is 
how much larger than the Arctic Ocean with an area of 5,440,197 
sq. mi.? Round the numbers to millions and find about how 
many times larger the Pacific Ocean is than the Arctic Ocean. 


12. The Smiths have saved $2175 to use in buying a new car. 
In addition to the trade-in value of their old car, they had to 
pay $2001. What per cent of their savings did they use? 

13. With a scale of 3” to 5’, how many feet would these scale 
lengths represent: 23” 3” 13” 43” 33”? 

14. A truck loaded with furniture weighed 13,050 pounds. The 


empty truck weighed 5975 pounds. To the nearest per cent the 
weight of the furniture was what per cent of the total weight? 
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A Department Store 


A saleswoman uses arithmetic almost every time she makes a 
sale. If she sells two or more articles of the same kind, she must 
multiply to find the total price. If the articles have different 
prices, she must add. If she works in a state or a city where a 
sales tax is charged, she may have to multiply to find the amount 
of the tax. When she makes change, she has to subtract. 

1. Name other ways in which a salesperson uses arithmetic. 

2. Name ways in which a customer should use arithmetic. 

3. If a customer in a mens’ clothing store buys a suit for $69.50 
and a shirt for $3.95, what is his total bill? 

4. A store permits customers to pay } down and the balance 
in 90 days. What down payment is required on a $79.50 suit? 

5. A saleswoman sold a $12.50 hat, a $4.95 blouse, and a 
$2.50 scarf. The sales tax is 3%. Find the total amount of the 
bill. 

6. A man bought a pair of shoes for $15.98 and a jacket for 
$9.95. He gave the salesperson two 20-dollar bills. How much 
change should the salesperson give him? 

7. Shirts regularly priced at $3.79 each were on sale at 3 for 
$10. How much less than the regular price was the cost per shirt 
during the sale? 
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Using Sales Slips 
Answer these questions about the sales slip at the left below. 


1. How can you tell what person made the sale to Mary Brown? 


— 2. How many kinds 


2 . : 
“ihe soll enna, Brothers of items did Mary 
DRUGGISTS . BOOKSELLERS © —_- STATIONERS Brown buy? 
36-38 South Street. APPLE JUNCTION, WIS. Telephone 2-2715 
cle CK Dot 6 ‘g 3. How can she tell 
er 


ae Litany. Biaioicn the unit price and the 
satin 12 2nalia.sd, Gopabielioa ____— total cost for each item? 

4. How can Mary 
Brown prove that she 


paid the bill? 


5. Why would the 
store want a duplicate 
of the sales ticket? 


Pretend that you are 
a sales clerk. Rule off 
some sales slips. Pre- 
tend that you have 
made the following 


sales, and complete a sales slip for each: 


6. 1 lb. pottery clay @ $1.35, 10 lb. permoplast clay @ $.40, 
1 copy Creative Ceramics @ $3.75. 


7. 1#105N desk shears @ $1.47, 1 doz. #186 rulers @ $.95 per 
dozen, 3 doz. #101 scissors @ $1.55 per dozen. 


8. 3 8-oz. jars paste @ $.15, 6 reams 9 X 12 manila drawing 
paper @ $2.10, 2 reams 24 X 36 easel paper @ $5.12, 5 boxes 
colored pencils @ $1.05. 


9. One 2-ft. X 3-ft. outdoor flag $2.55, 3 dozen 8-in. x 12-in. 
flags @ $1.45 per dozen, 5 #€Wn-12 softballs @ $2.25, 2 #Wn-15 
softball bats @ $1.75, 2 #CBI basketballs @ $9.95. 


10. Three #190 regulation baseballs @ $1.75, 6 official ‘Little 
League” bats @ $1.90, 2 £CF4 footballs @ $8.95, 10 5-in. #PF5 
rubber playground balls @ $1.30. 
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Buying for Cash 


Some business firms will subtract a certain amount from a bill 
if it is paid within a specified time. The amount subtracted is 
called a cash discount. Cash discounts are usually offered by fac- 
tories and wholesale firms to customers who buy in large quanti- 
ties. Sometimes retail stores also give cash discounts. 

1. The Acme Clothing Store was 
billed $395.60 for a shipment of 
suits, with 2% off for payment in 
cash. If the bill was paid when the 
suits were delivered, what was the 
net cost? 

To find the net cost, multiply the 
list price by the rate of discount. 
Then subtract the amount of dis- 
count from the list price. 

2. The owner of a hardware store purchased 3 power mowers 
at a list price of $79.95 each and was allowed a 3% discount for 
cash. What was the net cost of the three mowers? 

3. Mr. Young bought 6 tons of coal at $19.75 a ton. What was 
his bill if he was allowed 2% off for cash? 

Discounts given by stores are called retail discounts. Retail 
discounts are determined in the same way that cash discounts are 
determined. The price paid by the purchaser is the net price. 

4. A bill for $75 was discounted 12%. What was the net amount 
of the bill? 

5. A washing machine priced at $169.95 was advertised at 15% 
discount for cash. What was the net cash price? 

You know that if the discount is 15%, the net 
price will be 85% (100%—15%) of the original price. 
Then to find the net price, you may multiply the 
original price by .85. 

6. A television set with an original price of 
$225.75 was offered at a 25% discount, provided no old set was 
traded in. What was the net price? . 

7. A large school globe with a list price of $50 was put on 
sale for $35. What was the rate of discount? 
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Installment Buying 


A buyer may not wish to pay cash for goods at the time he 
buys. Many sellers accept a reasonable down payment and weekly 
or monthly payments until the balance is paid. For this service an 
extra charge called a carrying charge is usually added to the cash 
price. 


Mr. Green decided to buy a 
freezer and pay for it as his family 
used it. He made a down payment 
of $24 and agreed to pay $3 a week 
for 82 weeks. 


1. How much did he agree to 
pay in addition to the down pay- 
ment which he made? 


2. How much was the carrying 
charge on the freezer? 


3. Why is it advantageous for Mr. Green to pay the carrying 
charge when he could buy it for less if he paid cash? 


4. A radio with a cash price of $87.50 was sold for $25 down 
and 7 monthly payments of $10 each. Find the difference between 
the cash price and the time-payment price. 


5. A vacuum cleaner with a cash price of $100 can be bought 
by paying $10 in cash and then paying $10 a month for 10 months. 
How much is the carrying charge? 


6. A used stove priced at $65 can be bought for $10 down and 
six monthly payments of $10 each. Whatis the time-payment price? 


7. A $194.90 television set can be purchased at 5% discount for 
cash, or by paying $40 down and 15 payments of $11.36. How 
much less would be the total cost if cash is paid than if the install- 
ment plan is used? 


8. Mr. Johnson purchased a power saw with a list price of 
$89.95. His down payment was 10%. What was the unpaid balance? 


9. The store added a carrying charge of $8.50 to Mr. Johnson’s 
unpaid balance. Payments were $8.00 a month. How many 
months did it take to pay for the saw? What was the amount of 
the final payment? 
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The Cost of Installment Buying 


1. Why do you think a dealer adds a carrying charge to the 
cost of an article when the installment plan of buying is used? 


Find the answer for each problem. 


2. The cash price of a davenport was $184.95. A down pay- 
ment of 10% was required. What was the unpaid balance? 


3. The store added.a $16.55 carrying charge to. the. unpaid 
balance in problem 2. What was the amount remaining to be paid 
in installments? 

4. If monthly payments of $12 were required on the unpaid 
balance due on the davenport, how many payments were required? 
What would be the size of the final payment? 

5. John’s father can buy a gun for $55.00 cash or for $11.00 
down and the balance to be paid in installments. The down pay- 
ment is what per cent of the cash price? 

6. John’s father bought the gun on the installment plan. The 
store added $5.50 to the unpaid balance as a carrying charge. 
Monthly installments were $6. How long did it take to pay for 
the gun? What was the size of the final payment? 

7. A store offered to sell a $287.50 refrigerator for $23 down. 
The down payment was what per cent of the cash price? 

8. A carrying charge of $23.50 was added to the unpaid bal- 
ance by the store that sold the refrigerator: What was the amount 
to be paid in installments? 

For each article find the difference between the cash price and 
the total cost when the installment plan is used. ° 


Installment Plan 


Article Down Monthly payment | Install- Gash Differ- 

Payment | Amount No. a Price ence 

9. Used car $325.00} $59.75 12 $975.00) 

10. Radio 35.75} 6.95 8 87.50) 

11. Freezer 65.00} 42.95 10 450.50) _ 

12. Refrigerator 34.50} 8.91 18 189.50; 
13. Washer and 

dryer 96.00} 36.00 12 475.00) 

14. Encyclopedia} 18.75} 6.60 18 125.95; 


Understanding Trade Discount 


Retail stores usually buy from wholesale firms or factories. 
The wholesalers or factories often issue catalogs to the stores. 
The prices listed in the catalog are called list prices. 


The retail dealer is allowed a 
discount on the list price. This is 
called a trade discount. The amount 
of the trade discount, subtracted 
from the list price, gives the net 
price. The retail dealer then usually 
resells at the list price. The differ- 
ence between the list price and the 
net price enables him to pay his 
expenses and still make a profit on 
the sale of the article. 


1. A store was given a trade discount 
of 40% on electric irons listed at $17.85 
each. What was the net price per iron to 
the store? 

2. The list price of paint was $5.65 a 
gallon and the trade discount was 40%. 
What was the net price? 


3. A jeweler can buy fountain pens listed 
at $12.75 each at a trade discount of 
331%. What is the net price? 


4. Shoes are listed in a catalog at $15.75 a pair. The trade 
discount to the retail store is 35%. Find the net price. 


5. A storekeeper ordered 1 dozen toasters listed at $19.95 
each. The discount was 40%. What did he have to pay for all of 
the toasters? 

6. A clothing store owner bought suits in the amount of $485 
at a discount of 25%. How much did he pay? 

7. The list price of radios was $39.95 each. A trade discount 
of 30% was allowed. What was the net price? 

8. Hats with a list price of $12.50 each were sold at 40% dis- 
count. What was the net price? 
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Understanding Two or More Discounts 
——— eo OF More VISCOUNtS 


Sometimes more than one discount is given on the same sale. 
One may be a regular trade discount. A second may be given 
because the order is a large one and a third for cash payment. 


1. A record player with a list price of $100 was offered to a 
dealer at discounts of 25% and 10%. What was the net price? 
e The first dis- 
count is a certain 
per cent of the list 
price. The next dis- 
count is a certain 
per cent of what 
remains after the 
amount of the first 
discount is  sub- 
tracted from the 
list price. 
@ You can find the first net price by finding 75% of the list price. 
Also you can find the net price after the second discount (10%) 
by finding 90% of the first net price. 


2. If a single discount of 35% had been offered on the $100 
record player, what would the net price have been? 


3. Television sets priced at $375 each were offered to a dealer 
at 30% trade discount, 10% discount if bought in lots of 6, and a 
cash discount of 2%. What was the cash net cost of 6 sets? 


Find the net price for each item below, to the nearest cent: 


List price Discounts List price Discounts 
4. $125 30% 10% 10. $580 333% 2% 
5. $470 35% 5% 11. $900 35% 3% 
6. $500 25% 10% 12. $270 20% 2% 
7. $150 123% 2% 13. $875 25% 5% 
8. $775 40% 3% 14. $545 25% 10% 
9. $850 20% 10% 15. $520 333% 1% 
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Learning about the Order of Discounts 


The solutions for the first two problems on this page show that 
the order in which a series of discounts is taken makes no differ- 
ence in the net price. 

1. Find the net price if the list 
price is $200 with discounts of 40% 
and 10%. 

Prove that the first net price equals 
60% of $200, and that the net price 
equals 90% of $120. 

2. Find the net price if the list 
price is $200 with discounts of 10% 
and 40%. 

Prove that the first net price equals 
90% of $200, and that the net price 
equals 60% of $180. 

Solve these problems: 

3. Jewelry was listed in a catalog for $226 with trade discounts 
of 25% and 15%. What was the net price? 

4. The list price of an order was $78. Find the net price if the 
discounts are 20%, 10%, and 2%. 

5. Which is cheaper, a television set listed at $268 with a 
single discount of 25% or the same set with the same list price 
but with discounts of 20% and 5%. How much cheaper? 

6. A piano was listed at $775. Which gives a lower net price, 
trade discounts of 15%, 10%, and 2%, or a single discount of 27%? 
How much lower? 

7. What is the net price of hardware listed at $2400 with dis- 
counts of 333%, 10%, and 2%? 

8. What is the net price if the list price is $360 and discounts 
are 162%, 83%, and 2%? 

9. If a new automobile is priced at $2180 and the dealer 
allows a discount of 15% for cash and 1% for a slight delay in 
delivery, what is the net cash price? 

10. Find the net price of a $75 radio discounted 30% and 10%. 
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A Science Club Meeting 


The Science Club of Webster School decided to sell boxes of 
peanut brittle to raise money to purchase equipment. A candy 
store quoted a price of 50 boxes for $25. The club voted to sell 
the candy at $.75 a box. The difference between the selling price 
($.75) and the cost ($.50) is the margin ($.25). Since the club 
has no overhead costs, the margin is also the profit. 


The graph at the right will 
help you to see that the selling } 
price is made up of the cost 
and the margin. 

1. The club decided to sell 
calendars also. What can the club pay for calendars which are 
sold for $.50 each if the margin is to be $.15 per calendar? 

2. Dick’s father set a margin of $2.85 on basketballs which he 
sold at $8.49 each in his store. What was his cost? 


3. Dick’s father could purchase cheaper basketballs for $3.49 
each. If he wanted to sell them at a margin of $1.15 each, what 
should his selling price be? 


Copy the chart below and complete it: 


Selling price Cost Margin per unit 
4. 3 for $.98 $.25 each 
5. $2.69 each $.45 
, pees $3.98 $.95 
7. $5.00 each $.89 
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Understanding Overhead and Profit 


A club can buy 50 pounds of candy in bulk for $20 plus a de- 
livery charge of $1.00. The members sell it in pound boxes for 
$.60 a box. The boxes cost $.05 each. 


1. How much per pound box does the candy cost the club? 
2. What was the cost per pound box for boxes and delivery? 


The cost of doing business is called overhead. The overhead for 
the club consisted of delivery charges and the cost of the boxes. 
Stores have a great deal of overhead because they must pay for 
rent, salaries, gas, water, light, heat, telephone, insurance, ad- 
vertising, and so forth. 


Overhead must be paid out of margin. Money left in the mar- 
gin after overhead is paid is called profit. 

Selling Price —_$.60 The graph at the left will 
help you see that the sell- 
ing price includes cost, over- 
head, and profit; and that 
margin includes overhead 
and profit. Study the graph. Then answer the questions below. 


3. What must you know in order to find the margin? The over- 
head? The profit? 

4. How can you find the margin? The profit? The overhead? 

5. Suits costing $49 each were sold for $75 each. Overhead was 
$14.75 a suit. How much was the profit per suit? 


6. A hardware owner wanted to make a profit of $.12 on each 
$1 of sales. If his cost price is $.60 on each $1 of sale, at what 
figure must he keep his overhead? 


7. The margin on a small radio was $6.95. The overhead was 
$4.98. What was the profit? 


8. A pair of shoes cost the store owner $9.75. He made a profit 
of $1.19 by selling them at $14.50. What was his overhead? 


Finding the Overhead and the Profit or the Loss 


Sometimes the overhead is larger than the margin. Then the 
seller suffers a loss. 

1. The manager of a school store sold some slightly damaged 
notebooks at $.29 each. The cost price was $.25 and the over- 
head was estimated at $.10 each. What was the loss? 


In the graph at the right Selling Price $.29 
the selling price is too small 
to cover the cost plus the 
overhead. The difference be- 
tween the total expense of 
the seller (cost + overhead) and the selling price ost + margin) 
equals the loss. 

2. A bicycle was put on sale for $29.88. The cost price was 
$26.50 and the overhead was estimated at $7.75. What was 
the total expense of the storekeeper? What was his loss? 

3. A basketball which cost $7.49 was put on sale for $8.25. 
What was the loss if the overhead was $2.50? 

4. The cost of a brief case was $12.75. The selling price was 
$15.98 and the overhead was $3.15. Was the brief case sold at 
a profit or a loss? What was the profit or loss? 


Copy and complete the following: 


Cost Selling Price | Overhead Profit or Loss 


5. $140 $200 $ 60 

6. 600 700 175 

7. 475 800 $125 (profit) 
8. 630 940 225 

9. 300 498.50 95.98 

10. 119.75 149.50 35 (loss) 
11. 300 415 125 

12. 500 640 100 


Problems about Profit or Loss 


The graph at the left below shows what happens to each dollar 
of sales made in one grocery store. 

1. What per cent of each 
dollar of sales is used to 
purchase merchandise to be 
sold in the store? 


2. What kinds of expenses 
are paid out of the 14% al- 
lotted for overhead? 


3. How much of each dol- 
lar is kept as profit? 


4. What per cent of each 
dollar of sales is margin? 

5. How much can the 
store owner afford to pay for 
orange juice which he plans to place on sale for $.30 a can? 

You can see that 75% of the selling —_ 
price is $.225. This is as much as he a = 
should pay. $30 selling price © 

6. How much profit does the store ee _X.75 % allowed for 


owner expect to make on each can of “1. 50), — SOSt= 
juice sold for $.30? How much does AL 
he expect to pay out as overhead? 


ee 22 50 amt. allowed 
er cost | 


7. How much profit would the store _ 
owner expect to make on sales of $900? 
On sales of $1050? On sales of $2475? 


8. What is the store owner’s overhead on sales of $2500? On 
sales of $5750? On sales of $7500? 

9. If the store owner pays $75 for a supply of canned goods, 
what should be his selling price? 


10. If he sells a stock of pickles for $50 that cost him $40 and 
his overhead remains at 14% of the selling price, what will be 
his per cent of profit or loss (based on the selling price)? 


11. If he sells goods at $120 that cost $110, what will be his 
per cent of profit or loss (based on the selling price)? 
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Cost, Margin, Overhead, and Profit or Loss 


1. A candy store owner paid $.80 a pound for candy which he 
sold for $1.20. The cost was what per cent of the selling price? 


2. What per cent of the selling price of the candy was the 
margin? (Think: 75 = 3 = 2%; or $.40 + $1.20 = .333 = 2%.) 

3. Copy and complete the chart at 
the right. Compute per cents to the 
nearest whole per cent. Why should 
the per cent of cost plus the per cent 
of margin equal 100%? 

4. Why should the per cent of 


overhead plus the per cent of profit 
equal the per cent of margin? 


5. In one year a merchant sold goods for $150,000. Cost was 
$115,000. Overhead was $38,000. Make a chart showing these 
facts: the profit or loss, and the per cent for each (based on the 
selling price). 

6. Mr. Carter bought goods for $9380 and sold them for $13,- 
400. His overhead was 20% of the selling price. What per cent 
of the selling price was his profit? 

7. A dealer bought an automatic washing machine for $162.69 
and marked it to sell for $239.25. What per cent of the selling 
price was the cost? 

8. Mr. Hillis had sales of $45,000. He paid $32,000 for the 
goods. His overhead was $14,350. What per cent of the selling 
price was his profit or loss? 


9. A reduction in selling price from $5 to $4 is what per cent 
of reduction on the original selling price? 
10. An increase in selling price from $7 to $8 is what per cent 
increase on the original selling price? 
11. A table that cost $75 was sold for $90. The margin is what 
per cent of the selling price? 


12. A dealer bought a used typewriter for $25 and spent $6.50 
to repair it. Then he sold it for $28. What per cent of the selling 
price was his loss? 
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Setting the Selling Price 


1. The Camp Fire Girls bought cookies at 15¢ a box. They 
wanted to sell them at a price that would make the margin 40% 
of the selling price. What should they charge? 


Selling Price (100%) = ? Since the selling price is 
————————————,_ 1008 and the ens wait 
3 . a a margin of 40%, the cost 
price. You know the rate 
per cent (60%) and the per- 
centage ($.15). You want 
to find the base (selling 
price). 


2. What will be the amount of the margin on each box of 
cookies? What is the amount of the margin on 100 boxes? 


3. The girls estimated that 35% of the selling price will be 
profit. How much profit will they make on 100 boxes of cookies? 

4. If the cost of an article is $5.00 and the margin is 333% of 
the selling price, what is the selling price? 

5. What is the selling price of an article if the cost is $1.50 
and the margin is 25% of the selling price? 

6. A radio cost a dealer $25. If his margin is to be 50% of the 
selling price, what should the selling price be? 


7. Mr. Holman bought 40 suits from a wholesaler for $35.10 
a suit. At what price must he sell them to have a margin of 40% 
of the selling price? 


8. How much is his margin on each suit? On all 40 suits? 


9. Mr. Holman’s overhead averages 20% of the selling price. 
What is his overhead on each suit? On all 40 suits? 


10. How much profit will he make on each suit? On all 40 suits? 


11. A pair of shoes is bought by a dealer for $8.40. The over- 
head is 25% and the profit is to be 5% of the selling price. What 
must be the selling price? 


12. What would be the selling price in problem 11 if the over- 
head is 30% and the profit is to be 10% of the selling price? 
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Selling on Commission 


A salesman’s job is to find a buyer and sell him something. 
Often a salesman’s payment for his work is a certain per cent 
of the amount of the sales which 
he makes. Such a payment is 
usually called a commission. 

1. Mr. Nielson sold $900 
worth of books on 20% commis- 
sion. How much money did he 
earn? 

2. Sally earns 40% commission for selling Christmas cards. 
How much will she earn if she sells cards worth $30? 

3. Bob gets 30% commission on magazine sales. How much 
will he earn on sales amounting to $75? 

4. An architect was paid 6% commission for drawing the plans 
and supervising the construction of a home costing $11,500. 
How much commission did he receive? 

5. A real estate man offered to sell Mr. Carter’s home for a 
3% commission. If the home sells for $9750, how much commis- 
sion will Mr. Carter pay? 

6. Mr. Worthington sold his home for $8500. After paying a 
4% commission to the real estate salesman, how much of the 
money he received for the house did he have left? 

7. A salesman was paid 20% commission on vacuum cleaners 
selling for $79.50 each. How much will he earn if he sells 7 vacuum 
cleaners? 

8. Jim’s father receives a commission of 5% on his sales. One 
month his total sales amounted to $10,000. How much did he earn? 

9. A salesman earns 15% on sales up to $1000 and 20% on sales 
over $1000. How much commission does he earn on total sales 
of $5000? 

10. A real estate salesman sold a vacant lot for $5250 and 
charged 5% commission. How much did he receive for his services? 
How much did the seller receive? 

11. The seller of the lot in problem 10 paid $25 to have the lot 
surveyed and $34 to have the title brought up to date. What was 
the net amount left? 
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Problems about Commission 


1. A farmer paid a 23% commission to a company which sold 
$8000 worth of wheat for him. How much money should the com- 
pany send the farmer after deducting its commission? 


2. Mr. Rawls receives 123% commission on sales. What is his 
commission on each of these sales: $324; $219.20; $400; $1026; 
$150; $2802? 


3. If a salesman receives 15% commission on sales, what is his 
total commission on these sales: $119.75; $89.98; $515.50? 

4. A shoe salesman received a salary plus 3% commission on 
sales. His sales were as follows: Monday, $232; Tuesday, $315.85; 
Wednesday, $278.25; Thursday, $414.30; Friday, $317.50; Satur- 
day, $110.79. How much commission did he earn that week? 

5. A real estate man sold 5 lots for $750 each. He charged the 
owner 5% commission. How much commission did he receive? 
How much money was left for the owner? 

6. One year Mr. Coe earned 20% on sales of $75,352. His sales 
expense totaled $4357. What were his net earnings? 

Using the figures shown in the table below, find each salesman’s 
earnings for the week. 


Rate of Sales for the Week 
Salesmen |Commission| Mon. | Tues. | Wed. | Thur.| Fri. 
7. Ames 5% $ 719.50/$812.75|$390.80|$478.15)$515.70 
8. Hall 23% 2391.98] 995.87] 870.90} 987.77; 675.00 
9. Jansen 123% 392.54} 175.00} 450.23} 215.45} 339.85 
10. Lowe 7% 119.65} 312.54) 254.50) 175.55} 220.90 
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Receiving Salary and Commission 


Salesmen are often paid a regular salary plus a commission. 
The commission may be paid on total sales or only on sales 
above a certain amount. 


1. A salesman receives a salary of $50 
a week plus a 10% commission on all sales 
he makes. What are his weekly earnings on 
sales of $675? 

2. Mr. Stacey receives a salary 
of $35 a week plus a 5% commis- 
sion on sales above $500. If his 
weekly sales are $1250, what are 
his earnings for the week? 

3. A salesman earned $55 a week 
plus a 2% commission on sales above $1000. One week his sales 
were $9500. What were his earnings for that week? 

4, With a salary of $25 a week and a 6% commission on sales, 
how much does a shoe salesman earn in a week if his sales are 
$1185? 

5. Mr. Reek is paid a 13% commission on sales plus a monthly 
salary of $325. What does he earn in a month if his sales are 
$15,525? 

6. Mr. Adams must sell $5000 worth of steel a week to earn 
his minimum salary of $65. He earns 5% commission on sales over 
$5000. What does he earn in a week when his sales are $6125? 

Find the total earnings for each of the following salesmen for 
the period of time indicated: 


Regular Sales |Commission|Commission| Total 
Name Salary (Rate) (Amount) |Earnings 


. Anderson! $ 5 (da.) |$ 300 5% 
. Bailey 45 (wk.) | 2,250 23% 
. Baker 300 (mo.) | 6,800 33% 
10. Lucas 2500 (yr.) | 28,975 8% 
11. Jeburg 75 (wk.) | 1,980 5% 
12. Neal 3300 (yr.) | 38,567 135% 
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Review and Practice 

Find the answer for each example and problem: 
1.8grams=?cg. 8kg.=?g.=?lb. 5 meters=? mm. 
= 5 lan. = ? ni, 4 liters = ? gal. 4k == 7 gal. 
3. 10 hm2. = ? hectares = ? acres. 5 km?. = ? sq. mi. 
4 


. 12X21 $8.75 _, $249.50—$24.50+$17.88_, 18% _, 
9 ~ 24 1620 


. 35% of $4800 = ? 343 = ?% of 1372 323 = 38% of 7 
6. 3 pk. 7 qt.1 pt. 7)3 wk. 5 da. 6 hr. 382 A. 145 sq. rd. 
x5 


Ol 


+569 A. 109 sq. rd. 


7. 78X69 _, 3+ 6+ 183_, 2X78) + @X69)_, 
2 3 


8. Gasoline sales to three customers were as follows: 10.3 
gal., 8.9 gal., and 12.9 gal. At $.295 per gallon, what was the 
total amount of the three sales? 

9. Last year 376 of one state’s 450 public high schools offered 
driver education to 32,284 students. To the nearest whole per 
cent, what per cent of the high schools had driver courses? 

10. A boy’s coat originally priced at $14.00 was sold for $9.10. 
What was the per cent of discount? 

11. A painter paints an average of 100 sq. ft. per hour. At this 
rate how long will it take him to paint a 3250-sq. ft. surface? At 
$2.65 an hour how much will he earn? 

12. The list price of a certain kind of electric stove is $259.75. 
If the discount to dealers is 40% and if there is a cash discount 
of 3% for payment in 15 days, what is the net cost of 4 such 
stoves if paid for on delivery? 

13. David’s weekly allowance and earnings amount to $8.00. 
His average expenses are: $1.50 for school lunches, $.75 for school 
supplies, $.50 for church, $.25 for club dues, $2.00 for recreation, 
and $1.50 for personal items. He saves the rest. What per cent 
of his income does he spend? What per cent does he save? How 
much does he save in 36 weeks? 
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To Help You Remember ant 


The page numbers following the questions, examples, and prob- x 


lems tell you where to turn if you need help. 


p To think and talk about: 

1. Explain the relationship between common fractions and dec- 
imal fractions. (25, 35) Between per cent and hundredths. (45-46) 

2. Explain the difference between one-step, two-step, and 
three-step problems. Make up a problem of each kind. (62, 65, 67) 

3. When do merchants get discounts and when do they give 
discounts? (163, 166-168) 

4. Discuss the advantages and disadvantages of installment 
buying. (164-165) 

5. Explain how a grocer determines the selling price of goods 
in order to make a profit. Why will a store owner sometimes sell 
at a loss? (169-174) 


> To think about and write: 


1. If the cash price of a freezer is $284.50 and the installment 
price is $312.95, the carrying charge is what per cent of the cash 
price? (54, 164-165) 

2. Find the net price of an article listed at $15 with discounts 
of 10% and 2%. (167-168) 

3. Construct a circular graph to show that Betty spends her 
weekly allowance and earnings of $10 as follows: church, 10%; 
savings, 15%; school lunches, transportation, supplies, 35%; re- 
creation, 20%; personal, 20%. (103, 128, 146) 

4. Assume that you took over the office as treasurer of the 
Camera Club at your school on Feb. 1. There are 60 members 
and the dues are 25¢ a month. The balance on hand Jan. 31 was 
$13.85. All but 3 members paid dues during February. On Feb. 10 
the club entertained parents and friends at a cost of $5.49. 
Expenses of $58.20 for a trip to the city were met by a special 
assessment of $1 per member. In your account book show the 
balance at the time you became treasurer, the money received, 
the money paid out during the month, and the balance at the 
end of the month. Also write the financial report you would 
give at the monthly meeting of the club. (154-155) 
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Testing Yourself 


Find the answer for each example and problem: 


1. With a scale of 1” to 240 mi., what is the air distance be- 
tween cities that are 22” apart on the map? #” apart? 


2. Find what per cent 33,926,550 votes is of 61,350,000 votes. 


3. When the rate is 5%, what is the commission on a $14,790 
sale? A $9975 sale? A $21,900 sale? A $12,995 sale? 

4. Find the volumes of these rectangular solids with dimen- 
sions of: 123’ by 63’ by 23’; 3 yd. by 2’ by 30”. 

5. Find the net price of each article: 


List price: $250 $825 $760 $995 
Discounts: 25%, 10% 333%, 3% 371%, 2% 20%, 5% 


6. The Everts bought carpeting originally priced at $10.95 a 
sq. yd. at a discount of 333%. If the dimensions of their living 
room are 15 ft. by 18 ft., what was the cost of the carpet? 


7. The Everts paid $20.00 cash and arranged to pay the bal- 
ance in 10 monthly payments. If the carrying charge was 10% 
of the unpaid balance, how much was each monthly payment? 

8. Mrs. Sand has a spice cake recipe that calls for 14 c. flour, 
22 tsp. baking powder, } c. shortening, § c. milk, 1 c. sugar, 1 egg, 
1 tsp. cinnamon, 3 tsp. nutmeg, and % tsp. cloves. How much of 
each ingredient will she need to make 4 times the recipe? 

9. North America has an area of about 8,300,000 sq. mi. The 
area of South America is about 6,800,000 sq. mi. What is the 
difference? What is the total area of the two continents? 

10. The population of North America is about 216,300,000 and 
that of South America is about 110,400,000. What is the differ- 
ence? What is the total population of the two continents? 

11. A steam iron priced regularly at $17.95 was sold at a 40% 
discount. What was the net price? 

12. Our federal government owns 455,632,000 A. of land. If 
35.2% of it is forest land, 12.6% is used for Indian reservations, 
4.7% is used for defense, and 10.1% is used for other purposes, 
how many acres are used for each purpose? 
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The Services of a Bank 


Sue belongs to a Christmas Savings Club. She will deposit 50¢ 
each week for 50 weeks. Then the bank will send her a check for 
$25. Sue knows that her money will be safe in the bank. 

Sue could have placed her money in a savings account. Then 
the bank would have paid her interest for the use of her money. 

Banks also accept money to be placed in a checking account. 
This money is paid out by the bank when checks ordering the 
bank to do so are written by the depositor. Banks charge a fee 
for this service. Sometimes people borrow money from a bank. 
Then they pay interest for its use. 

1. What are some of the other services of a bank? 

2. Nancy’s mother joined a Christmas Savings Club and paid 
75¢ a week for 50 weeks. What amount did she receive at the 
end of the 50-week period? 

3. Dick’s father deposited money in his checking account as 
follows: bills, $147; coins, $1.75; checks, $27.69, $38.15, $13.69. 
How much did he deposit? 

4. Mr. Johnson was paid every 2 weeks and decided to put 
$7.50 of each pay check into savings. At this rate how much 
would he save in 52 weeks? 

5. Mrs. Nelson has a special kind of checking account. She 
pays the fee for this service by buying blank checks at the rate 
of 20 for $1.50. Find the cost per check. 
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Understanding Savings Accounts 
BS SS Se 


This morning Jack opened a savings account at a bank. The 
money Jack put into the bank is called a deposit. The bank will | 
pay Jack for the use of the money he deposits in his savings 
account. Such payments are called interest. The amount of in- 
terest earned will be recorded by the bank in Jack’s bank book 
each 6 months. 


The bank pays 2% interest per year for the use of money 
deposited in savings accounts. Because of bookkeeping costs, 
banks often have a rule that interest is not paid if the amount 
due is less than 15¢ in 6 months. 


1. If Jack’s deposits in his savings account amount to $20 
by July 1, how much interest will the $20 earn by the following 
January? (At 2% per year, how much would $20 earn ? in 1 year? 
In 6 months, or 3 yr.?) 


2. Jerry has $35 in his savings account. At 2% per year how 
much will his money earn in 6 months? 


3. Most banks figure interest as of June 30 and December 31. 
No interest is paid on money withdrawn from the account before 
the end of the six-month period. If a person has an account of 
$250 on January 1 and withdraws $50 in May, how much interest 
is credited on June 30 at the rate of 2% per year? 


4, Building and Loan Associations and Savings and Loan Asso- 
ciations sometimes pay interest on savings at a rate as high as 
3% per year. At 3% interest per year how much interest would 
a savings association pay on $500 for six months? 


5. The amount of interest earned in problem 4 was added to 
the account. This amount also earned interest during the second 
six-month period. How much interest did the account earn during 
the second six months? 


182 


Paying Interest on Money Borrowed 


Business firms and individuals may borrow money for many 
purposes. A manufacturer may borrow money to buy raw mate- 
rials or machine tools. A clothing store owner may borrow money 
to buy suits to sell. A schoal district may borrow money to build a 
new school. The government may borrow money by selling bonds 
to citizens. Your father may borrow money to buy a house or a 
new car. 


The borrower pays interest to the lender for use of his money. 
The amount borrowed or loaned is called the principal. The rate 
of interest per year is stated as a per cent of the principal. 

1. What is the interest on $300 at 4% for 

1 year? 
e@ To find the interest for 1 year, multiply 
the principal by the rate expressed as a 
decimal, as shown at the right. 
@ Interest on a loan is paid only for the amount of time money 
is kept. Interest for 1 month is j5 of the interest for 1 year. 


2. If you know the interest for 1 year, how would you find 
the interest for 2 months? For 3 months? For 4 months? For 5 
months? For 6 months? For 7 months? For 10 months? 


Find the interest on each of the following amounts. When the 
time is given in days, think of 30 days as 1 month, 60 days as 
2 months, 90 days as 3 months, and so forth. 


$300 Principal 
x.04 Rate 
? Interest. 


Principal Time Rate Principal Time Rate 
3. $1500 1 yr. 4% 9. $775 90da. 3% 
4 850 Isyr. 4% 10. 2550 5mo. 4% 
5. 9500 60da. 5% 11. 7800 lilmo. 5% 
6 5000 15da. 4% 12. 6790 7mo. 6% 
7 8250 Q9mo. 4% 13. 3000 10mo. 6% 
8. 1750) 2yyr. 3% 14. 2250 4mo. 33% 


15. Mr. Brown borrowed $8000 from a loan association. The 
interest rate was 45%. What was the interest for 1 year? 
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Using the Interest Formula 


You can let i represent interest, p represent principal, r repre- 

sent rate of interest, and t represent time expressed in years or a 
fraction of a year. Then you can write the interest 
formulas as shown at the right. 
@ The first formula tells you that interest = prin- 
cipal X rate X time. The second formula tells you 
that principal = interest + (rate X time). What does 
the third formula tell you? What does the fourth 
formula tell you? 


Use the interest formulas as you find the answers 
for the problems and examples below. 


1. Mr. Wilson had $200 in the bank for 6 months 
at 2% interest. How much interest did his money earn? 
To find the answer, think: i = prt; i = $200 X .02xX4=? 


2. Lee had a savings account that earned $4 interest in 2 
years at the rate of 2%. How much did he 
have in the account? 


To find the answer, divide the amount of 
interest by the product of the rate X time. 


3. Mr. Larson invested $500, which earned 
$25 interest in a year. What was the rate of 
interest? 


4, Mr. Ellis had a savings account of $600 that earned $30 
interest at the rate of 2%. How long was his money invested? 


5. Mr. Hogan borrowed $200 from the bank for 60 days. At 
an interest rate of 6%, how much interest did he pay? 


6. Copy and complete the charts below: 


Principal| Rate | Time |Interest Principal] Rate| Time {Interest 
$ 500 | 15% | 9 mo. $750] ___—«|~ 2yr. | $ 30 
4% |90 da. | $10 400 | 3% 18 
1200 | 33% | 14 yr. 5% | 4 yr. 50 
900 | 3 yr. 54 2400 | 6% 120 


184 


Understanding Compound Interest 


Usually the amount of interest earned by a savings account is 
added to the account at the end of each interest period. This 
results in compounding interest, because after the interest becomes 
part of the principal it also begins to earn interest. Interest on 
savings may be compounded annually or semiannually. 


1. Mr. Reed deposited $500 in a bank which paid 2% interest 
compounded semiannually. What 
was Mr. Reed’s balance at the end 
of a year? 

The interest for the first 6 months 
is found and is added to the $500. 

The interest for the second 6 
months is found and is added to the 
new principal. 

2. What was Mr. Reed’s balance 
at the end of the third 6 months? (Do 
not compute interest on any fractional part of a dollar.) 

3. How much money should Mr. Reed have in his account at 
the end of 2 years? 23 years? 3 years? 35 years? 

@ Compound inter- 
est tables are used 
to find compound in- 
terest. Part of such 
a table is shown. 

@ When an invest- 
ment is $1000 or 
less, you can get re- 
sults correct to the 
nearest cent by using 
this table. Multiply 
the amount of $1 by 
the number of dol- 
lars. Use the table to find the amounts for these problems: 


4, Find the amount of $700 at 15% for 2 years. For 4 years. 
5. Find the amount of $525 at 3% for 23 years. For 33 years. 
6. Find the amount of $875 at 2% for 13 years. For 4 years. 
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Computing the Cost of Borrowing 


Banks and other lending agencies often compute the total 
amount (principal + interest) that will be required to repay a 
loan and divide this amount by the number of payments the bor- 
rower agrees to make. The payments are equal amounts, each in- 

cluding interest and principal. 


Bank Loans... Use the data in the chart at 
at Bank Rates the left to help you answer 

Sample| Your Monthly Payment these questions: 
Loan | 18 months | 24 months 1. What total amount must 
$ 400 | $24.24 $18.66 be paid back on a $400 loan re- 
600 36.25 27.36 paid in 18 monthly payments? 
800 48.22 37.36 What will be the cost of the 

1000 60.21 46.26 loan? 

Time Credit Dept. 2. What is the total amount 
First National Bank of interest on a $400 loan paid 


back in 24 monthly payments? 
3. Copy and complete the chart below: 


Loan Number of Amount of Amount | Amount of 
payments | each payment repaid | interest 

$ 600 18 $36.25 

600 24 27.36 

800 18 48.22 

1000 18 60.21 

800 24 37.36 

1000 24 46.26 


4. The Nelsons borrowed $6000 from the bank to use in build- 
ing a home. They agreed to repay the loan over a 15-year period 
in monthly payments of $48.22, which included principal and in- 
terest. How much interest will they have paid in the 15 years? 

5. To pay off the $6000 loan in 20 years, the Nelsons would 
have made monthly payments of $40.36. Find the total amount 
they would have paid. How much of the total paid would have 
been interest? 

6. The Hendersons had to borrow $9000 to build their home. 
They agreed to pay $60.54 each month for a 20-year period. What 
is the total amount of interest to be paid? 


The Cost of Small Loans 


Small loan companies make loans, usually in amounts of $300 or 
less, on the signed written promise of the borrower to repay in 
monthly payments which include interest on the unpaid balance. 
Interest rates are sometimes as high as 32% a month. 


1. Mr. Webster borrowed $70 and agreed to repay $10 each 
month plus interest of 32% on the unpaid balance. What was his 
first payment? ($10 + 33% of $70 = ?) 

2. Copy and complete the table below. (At the end of the 
second month Mr. Webster paid $10 plus 32% of $60.) 


3. What was 
the total amount | Payment{Unpaid |Monthly| Amount of Payment 
of interest? Number |Balance|Interest | Interest Total 
1 
4. What was 1 $70 33 lo $2.45 $12.45 
2 60 35% 
the total amount ¢ —— 
3 50 33% 
of all the pay- 4 40 310, SS ee cd RERETE 
ments? 5 30 31% Waa Pee arr SRE 
5. If Mr. Web- 6 20 33 b 
ster had been un- 7 10 32% EAE 


able to meet his 

payments for a whole year, he would have owed interest on the 
$70 at the rate of 32% for each of 12 months. How much interest 
would he have owed? What would have been the rate of interest 
on an annual basis? 


Groups of workers often establish credit unions which serve 
as savings associations as well as loan associations. Members 
deposit money in the credit union and receive interest, usually 
about 4% per year. Loans are made to members, usually at 9% 
to 12% per year. 

6. Ruth Chaplin belongs to a credit union. She deposits $5 
each payday. If she is paid twice a month, how much will she 
have deposited in her account at the end of a year? 


7. Ruth became ill and had to borrow some money. The credit 
union loaned her $70 at an interest rate of 9% per year. If she 
repaid the loan at the end of 7 months, how much did she owe 
(principal plus interest for 7 months)? 
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Understanding Checking Accounts 


To open a checking account, two signature cards must be filled 
out. (See the illustration below.) One is kept in the head teller’s 
cage and its duplicate in the bookkeeping department. 

Each time money is 
deposited in the ac- 
count, or a check is 
drawn against it, an 
entry is made in the 
account record. 


Banks make various 
kinds of service charges 
against checking ac- 
counts. Suppose that a 
 eelewiin | Pa certain bank makes a 

oainke sf eciginsis service charge of $.50 

per month plus $.03 for 
each entry made on the account record and against this charge 
allows a credit of $.10 for each $100 of the lowest balance in the 
account during the month. Then each month the depositor pays 
the bank as a service charge the amount that the charge against 
the account exceeds the credit. 


The bank also has a special kind of checking account, called 
a Thrift Account. A depositor who has such an account buys 
blank checks from the bank instead of paying a service charge. 

1. Why should a depositor always sign checks the same way? 

2. How many entries are made in the bank records if money 
is deposited 5 times and 29 checks are written? 

3. Find the cost of an account for a month when 5 deposits 
were made, 29 checks drawn, and the lowest balance was $200. 

4. Find the cost of 20 thrift account blank checks at 73¢ 
each. 

5. Mrs. Anderson’s lowest balance was $50, and 20 entries 
were made in the account record. Find the cost for the month. 


6. One month Mr. Ames wrote 25 checks and made 6 deposits. 
The lowest balance was $525. Find the cost of the account that 
month. 


accounr ReQuIncO _| 
LA GRANGE STATE BANK, LA GRANGE, ILLINOIS 


Items received Jor deposit or 


AUTHORIZED 
SIGNATURE 


AUTHORIZED 
SIGNATURE 


AUTHORIZED 
SIGNATURE 
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Filling Out Deposit Slips 


A deposit slip like the one below is filled out when money is 
deposited in a checking account. The bank gives the depositor a 


receipt for this amount or records 
the amount in his bankbook. 
The depositor then records this 
amount on the stub of his check- 
book. 

1. What kind of money is cur- 
rency? Silver? 

2. What total should Ann 
Case put at the bottom of her 
deposit slip? 

Hither get sample deposit slips 
from a bank or rule your own. 
Fill them out, using the informa- 
tion in examples 3 and 4. 

3. On Sept. 9, 1955, Bob Wil- 
son deposited $17 in paper money, 
$3.29 in coins, and checks for 
$12.85, $3.13, and $4.98. 

4. On Dec. 1, 1955, Jane Jones 
deposited a ten-dollar bill, two 
five-dollar bills, a quarter, and 
checks for $12.50, and $6.98. 

5. To endorse a check, the 
payee (the person to whose order 
the check is drawn) writes his 
name across the back near the 
end where it was detached from 
the stub. Why is it necessary to 
endorse a check before it is 
cashed or deposited? 

6. Find the total of each deposit 


$192.86 $541.26 $ 39.46 $ 67.88 


68.76 271.29 119.50 2.94 
1.75 12.98 8.50 374.11 
438.65 110.98 278.85 30.75 


DEPOSITED WITH 


LA GRANGE STATE BANK 


_ PLEASE LIST EACH CHECK SEPARATELY ~ 


_boutars 


CENTS I DOLLARS il CENTS 


CURRENCY 


SILVER 


CHECKS 


TOTAL $ 


SEE THAT ALL CHECKS AND DRAFTS ARE ENDORSED 


DEPOSIT TO THE ACCOUNT OF: 


) 30 19 55 No.1 


et $l 


___ OdDOLLARS 
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Learning to Write a Check 


James R. Coe has a checking account at the La Grange State 
Bank. The picture of a check shown below, as an example, is his 
order to pay a definite amount to John B. Davis. When the money 
is paid to Mr. Davis, the bank will subtract that amount from 
Mr. Coe’s balance. 


Study the check below and then answer the questions. 


H La GRANGE, ILL. Patol als, 1958 No. 26 - 
HA GRANGE STATE; BANK. 757°° 


| Day 
TOTHE 
| lorDEROF__ 


SLOTS _ | 


DOLLARS 


1. Why does the check have a number? What will be the 
number of the next check written? 


2. Why is the amount of the check written twice? 


3. Why is the number of cents written first as a decimal frac- 
tion and then as a common fraction of a dollar? 


4. Why is the amount as written in words started at the left 
edge of the check? 


5. What amount will Mr. Davis get when he cashes the check? 
6. What must Mr. Davis do before he can cash the check? 
7. Where should the endorsement be written on the check? 


8. If Mr. Coe’s balance was $175.75 when he wrote the check 
to Mr. Davis, what was his balance after the check was written? 


9. Mr. Johnson had $195.10 in the bank and wrote a check for 
$19.95. What was his new balance? 


10. Secure a blank check or draw a blank check form and write 
a check for $12.75, payable to John T. Doe. Sign it as if your 
name were Richard S. Roe or Rachael M. Roe. 
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Keeping a Record of Checks Written 


Before writing a check, the writer should make out his own 
record on the check stub. Study the check stub shown at the right 
below. Then answer the questions that follow. 

1. What is the number of the check? What 
is the amount of the check? 

2. To whom was the check written? For what 
purpose? 

3. What was the total balance shown on the 
stub before the check was written? 

4, What was the new balance to be carried 
forward? 

5. Why is it important that the check stub 
be filled out before the check is written? 

Rule several check stubs of your own. Complete each stub 
using the current date and the data that follows. 

6. The balance brought forward was $168.30. Check #18 was 
drawn to the order of Northern Electric Co. to pay a $12.75 
electric bill. 

7. The balance was brought forward after check #18 was 
written. Then a deposit of $127.50 was made. Check #19 to John 
D. Smith was in payment of a $6.95 television repair bill. 

8. After the balance was brought forward, a deposit of $29.45 
was made. Check #20 was written to Barry Realty Co. to pay a 
rent bill of $75. 

9. After check #20 was drawn, the balance was brought for- 
ward and deposits of $45.45 and $110 were made. Then check #21 
was drawn to the order of Lane Coal Co. to pay a $98.75 coal bill. 

10. The balance was brought forward after check #21 was 

written. Check #22 was for $13.35 due Glendale Dairy for milk. 
11. Check #23 was written to the order of Robert C. Jones to pay 
a grocery bill of $39.85 after the balance was brought forward 
from the previous stub and deposits of $25 and $65 were made. 
12. What is the amount of the balance to be carried forward 
on the check stub? 
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Problems to Solve 


1. Bob pays 50¢ a week into Christmas Savings for 50 weeks. 
How much will he have in his account at the end of 50 weeks? 


2. If a bank pays 13% interest on savings, how much interest 
will it pay on $750 at the end of 6 months? 


3. If the interest rate increased to 17%, how much interest 
would be due on the $750 at the end of 6 months? 


4. At 44% interest, how much interest is due on a $7750 home 
loan at the end of 6 months? 


5. What is the monthly cost of a safety deposit box which 
costs $3.25 a year? 


6. A savings and loan association pays 35% interest per year 
on savings. At this rate, how much will $1450 earn in 6 months? 


7. If the earnings (problem 6) were added to the principal at 
the end of 6 months, how much would the account earn during 
the next 6 months? 


8. At 33% interest per year, compounded (added to the princi- 
pal) each 6 months, how much would $785 earn in 2 years? 


9. Mr. Johnson had a check stub balance of $112.13 on April 
1. During April he deposited $106.79, and $98.50. He wrote 
checks for $75, $12.75, $18.50, $49.50, and $15. What should 
his stub balance be on April 30? 


10. A bank statement balance was $561.55. The stub balance 
was $419.35. Checks that had been written but not cashed were 
$25, $12.50, $5.00, and $99.70. What will the bank balance be 
when these checks are cashed? Does the stub balance plus the 
checks outstanding agree with the bank statement balance? 


11. Mr. Carlson had a checking account which cost 50¢ a month 
plus 3¢ for each entry in the bank records. The bank allowed a 
credit of 10¢ per $100 on the minimum balance. What did Mr. 
Carlson’s checking account cost if he had 17 ledger entries in the 
bank’s records and his minimum balance was $225? 

12. Mr. Carlson’s balance at the end of February was $274.89. 
During the month he deposited $187.50 and $114.25. He wrote 
checks for $87.50, $50.49, $37.25, and $44.83. The bank charge 
was $.68. What was his balance at the end of March? 
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Using Post Office Money Orders 


George Stone saved money to buy a fishing reel from the Sport 
Shop in Chicago. The reel cost $9.89, including shipping charges 
from Chicago to George’s home. 

At his post office George filed "| | # ' 9 to tot} 
out an application for a postal et 
money order. Then he presented MONEY ORDER] 
it at the money order window, as ee ee 
shown at the right. The post- 
master made out a money order 
and a stub. He collected from 
George $9.89 plus a $.15 money 
order fee. Then he gave George 
the money order and the stub. 


George sent the money order 
to the Sport Shop with his order 
and kept the stub as a record of 
payment. The Sport Shop could 
cash the money order at a post 
office or at a bank. 


1. How much did the fishing 
reel cost George including the 
money order, the fee for the money order, and the postage for 
his letter? 


Fees for money orders are listed on the back of the application 
form. These fees are shown 
at the right. 


No single postal money 
order for more than $100 
will be issued. 


2. What is the total of 
the fees for five money or- 
ders in amounts of $3.98, $7.85, $12.50, $75.15, $80.01? 


3. Assuming that each money order in the amounts as listed 
below is mailed to a different person or business firm, what 
will be the total cost for each money order and the postage for 
mailing it? $7.59 $18.86 $65 $99.50 
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A Junior Achievement Project 


A group of students at Harper Junior High School organized a 
junior achievement company. They called it the Star Book Rental 
Company. The purpose was to purchase good books and rent 
them at 5¢ a day. 

The company got enough capital (money) to start its business 
by selling shares of stock at 50¢ a share. Anyone who purchased 
1 or more shares of stock was a stockholder in the company and 
shared in its management and in the profits. 

Those who started the company elected a Board of Directors to 
manage its affairs. The Board authorized 200 shares of stock 
with a face value (par value) of 50¢ a share. When 100 shares 
had been sold, the company started business with capital of $50. 

At the end of 6 months the Board of Directors decided that 
enough profit had been made to declare a dividend of 5¢ per 
share. The balance of the profits was put into the business to 
increase the supply of books or to replace damaged books. 

1. After 175 shares had been sold at par value, how much 
capital did the company have? 

2. Since the company was making money, one of the stock- 
holders offered 60¢ each for the remaining 25 shares. How much 
above par value was his offer? 

3. After the remaining 25 shares had been sold at 60¢ each, 
what was the total capital of the company? 

4. One of the stockholders needed money and offered to sell his 
5 shares for 5¢ below par value. At this price, how much would 
he get for his shares of stock? 

5. At the end of the second six months the profit amounted to 
$29.85. The Board of Directors voted a dividend of 8¢ per share. 
How much of the profit was left as surplus to be used in increas- 
ing the supply of books? 

6. If two dividends of 5¢ and 7¢ were declared in one year, 
what was the total amount of dividends for that year? What was 
the rate of the annual dividend on shares costing 50¢ per share? 


7. What was the annual dividend rate for the first year on 
those shares which cost 60¢ each? 
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Buying and Selling Shares of Stock 


When business firms or corporations wish to sell stocks, they 
list them on a stock exchange. There are many stock exchanges 
in this country, but the largest is in New York City. People 
who wish to buy or sell stocks do so by securing the services of 
a person who makes buying and selling his business. He is called 
a broker. For his services he charges a fee called brokerage. 


The financial pages in newspapers list transactions of the 
previous day’s trading on a stock exchange. The sample listing 
below was taken from a newspaper. Numbers after the decimal 
points represent eighths. Letters have been substituted for the 
names of the companies. 


The numbers in the net | Stock'Sales Close 
change column show the gain 100s 7 
(+) or loss (—) from the 21 6 | 42.2 
closing prices of the previous 6 . 1/125 
day. 12 A} 8.4 
: 42.4 
1. What was the gain in 0! 98.0 
value of each share of stock 5 | 22.6 
in company A? ($.4 = $$ = 3 (35:3 
> = $.50.) 2 | 25.4 


2. What was the loss in 
the value of each share of stock in company G? 

3. Find the net cost of 25 shares of stock in company A at 
the low of 41.6 ($41.75) if the brokerage fee was $23.59. 

4, Find the cost including brokerage fee of $23.59 for 25 shares | 
of stock in company A at the high point for the day. 

5. The market value of a stock is the price for which it is | 
sold. Which company’s stock had the lowest market value? Which 
had the highest market value? 

6. If the par value for stock in company E was $50 a share, 
how much above or below par value was the closing market price? 


7. A man sold 100 shares of stock in company E. If the PG 
brokerage fee was $35, how much did he receive from the sale? 


8. Company B declared a dividend of $.75 per share. Find the = 
interest rate when the market value was 12.4 per share. Ke 
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Investing in United States Bonds 


In exchange for money in amounts of $18.75, $37.50, $75, $375, 
or $750, the federal government will issue Series E savings bonds 
to individuals. The bonds represent a promise of the govern- 
ment to repay the money in accordance with a redemption table 


SERIES E 
IMPROVED FEATURES 
BONDS SOLD SINCE 
MAY 1, 1952 


Investment yield is 3% compound- 
ed semiannually when held to ma- 
turity. 


Matures in 9 years and 8 months. 


Earnings in early years increase 
starting at 6 months. 


Optional extension beyond matur- 
ity provides a 3% investment yield 
up to 10 years more. 


Under the new rates $75 invested 
grows to a total of $134.68 during 
the full term of 19$ yrs. This is 
an 80% increase over your original 
investment. 


Annual purchase limit increased to 
$20,000 (maturity value). 


printed on the bond. 


A bond matures when it 
reaches the value printed on 
the face of the bond. These 
Series E bonds have maturity 
value of $25, $50, $100, $500, 
or $1000. 


Use the chart at the left 
to help you answer these ques- 
tions: 


1. What is the investment 
yield (rate of interest) on a 
bond held to maturity? 

2. How long does it take a 
U.S. Savings Bond to mature? 

3. What is the longest period 
for which you can hold a bond 
and still have it increase in 
value? 

4. Suppose you were given 
a Series E bond which had 
cost $75. What would be _ its 
value after 19 years and 8 
months? 


5. Each bond costing $750 


has a maturity value of $1000. What is the greatest possible 
amount a person can invest in U.S. Savings Bonds in a single year? 
6. A bond purchased for $18.75 and kept for 19§ years has 
a value of $33.67. How much more is the extended maturity value 
than the issue price? 
7. The extended maturity value of a bond costing $75 is 
$134.68. What average yearly increase does this amount represent? 
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Understanding Other Types of Bonds 


School districts, cities, towns, states, the federal government, 
and business corporations often exchange bonds for money they 
borrow. A bond is really a promise to repay the borrowed money 
plus interest. The face value (par value) and the rate of interest 
are usually printed on the face of the bond. Bonds issued by 
business corporations are different from stocks. Interest at a 
stated rate is paid to bondholders, but dividends paid stock- 
holders depend upon company profit. 

Bonds are bought and sold on the stock exchange through 
brokers. The market value may be above or below par. Study 
the clipping at the right. It 
shows prices quoted on a par- DOMESTIC 
ticular day for certain bonds. (Figures after decimal point are eighths) 

1. Bonds of company A \ Company High| Low |Close| Net 
pay interest at 33% and ma- chee. 
ture in 1978. How is this 78|104.4|104.4/104.4] —.2 
shown in the quotation? 79/100.5|100.5|100.5} —.3 

2. The quoted price, or 70}106.1}106.1)106.1) ... 
quotation, of bonds issued 
by company A is 104.4. This 
means that market value is $104%, or $104.50, per $100 of face 
value. How much would a $1000 par-value bond of company A 
cost? 

3. What interest rate is paid on bonds issued by company B? 

4. Disregarding brokerage fees, how much would 5 bonds of 
company B cost if par value is $100 each? 

5. What is the interest rate on bonds of company C? When 
do they mature? Disregarding brokerage fees, how much would 
2 bonds cost if par value is $1000? 

6. If a bond of company A is a $1000 par-value bond, how 
much did the market value drop per bond during the day? 

7. Interest is paid on the par value. How much interest would 
a $1000 bond of company A earn in a year? 

8. A $1000 bond of company D earns $20.00 interest in a year. 
If the cost was $880, what was the rate of interest on the in- 
vestment. (Find the answer to the nearest tenth of a per cent.) 


65} 88.0} 87.4} 87.4 
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Review and Practice 
ANE ee eee 


Find the answer for each question, example, and problem? 


1. 743,685 + 87,592 + 6859 + 534,769 + 659,437 + 975,246 =? 
2. 9% of 17,527 =? 5864 = 663% of ? 858 = ?% of 42,900 
3. 5,207,588 + 828,276 =? 42,975,246 — 3,675,848 =? 
4. 2 of 743,685 =? 1632 = 4 of 2176 3130 = 3 of ? 


5. Find the areas of the following figures: rectangle, w 8.9’ 
and 1 12.6’; trapezoid, bases (a + 6) 54 yd. and 63 yd. and h 10 yd.; 
triangle, b 9/10’’ and h 14’8”’; square, s 25.25 rd. 


6. What is the interest on $2500 for 9 months at 4%? 


7. An article costs $.90 and sells for $1.35. The cost is what 
per cent of the selling price? What per cent of the selling price 
is the margin? If overhead is 27¢, what is the profit? What per 
cent of the selling price is overhead? Profit? 


8. At the rate of 23% per year, how much interest was paid 
January 1 on a savings account of $100, deposited on July 5? 


9. An article cost 50¢. If the margin is equal to 50% of the 
cost, what is the selling price? If the overhead is equal to 60% 
of the margin, what is the profit? 


10. The population of a certain city increased from 117,231 to 
119,010 in ten years. What was the per cent of increase, to the 
nearest tenth of 1 per cent? 


11. A truck loaded with coal weighed 12,825 lb. The truck 
weighed 4985 lb. How many tons of coal were on the truck? 
How many metric tons, to the nearest hundredth? 

12. The Brand Hardware Company was billed $376.50 for elec- 
trical appliances subject to a discount of 3% for cash or 2% 
for payment in 30 days. If the bill was paid on delivery of goods, 
what was the net cost? How much more was the cost if payment 
was made 20 days after delivery? 

13. In the United States in 1954, 12,200,000 Americans saved 
money in Christmas Clubs in 6500 banks. The average saving 
amounted to $88.52. What was the total amount of savings? 
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To Help You Remember 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


® To think and talk about: 


1. Discuss the value of the various kinds of problem-solving 
helps you have learned. (20, 63, 66, 68) 

2. Explain the meaning of a degree in circular measure. (81) 

8. Explain how world time zones are determined. (82-83) 

4, Explain how you would work this example: The list price 
of a certain television set was $180 with discounts of 15%, 10%, 
and 2%. What was the net price? _ (166-168) 

5. Discuss the cost of borrowing money from various sources. 
(183, 186-187) 

6. Explain and illustrate the use of each of the four related 
interest formulas. (184) 

7. Discuss some of the advantages of a checking account. Tell 
how to open an account and how to use it. (188-191) 


& To think about and write: 


1. Construct a right triangle with legs equal to 3”’ and 4”. 
Draw the hypotenuse and measure it. Then calculate its length 
and compare the two results. (104, 116) 

2. When it is 1545 by the 24-hour clock in Denver, what time 
is it in St. Louis by the 24-hour clock? By the 12-hour clock? 
What time is it in Washington by each clock? (83) 

3. On a map drawn to the scale of 1:12,700,000, about what is 
the distance in miles between cities that are 2’’ apart? (137) 

4. Pretend that you are a salesperson in a men’s clothing store. 
You have sold Mr. Charles Lang 3 shirts at $3.95 each, 2 ties at 
$1.50 each, 6 handkerchiefs at 59¢ each, and a sport shirt at $3.98. 
He paid for his purchase and had it sent to his home. Rule a 
form for a sales slip. Use a name and address which you select 
for the store. Then fill out the sales slip. Write Mr. Lang’s name 
and address, the number of each kind of article purchased, the 
name of the article, the price per article, the total amount for 
each kind of article, and the total amount of the sale. Mark the 
sales slip paid. (162) 
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Testing Yourself 


Find the answer for each question, example, and problem: 
1. $ 927.55 $205.70 $3627.18 $ 58.40 $649.57 


1352.46 14.95 5260.80 396.45 783.90 
896.29 8.64 975.60 829.36 564.89 
1534.29 139.57 4089.75 72.98 957.46 

2. 9143)7149826 621.549 $2.98) $2011.50 34,685,200 
X3.078 —29,748,315 


3. 22 x 6 +3) 44+32 Z7ix2t 8 51+41 


4. What is the net price when the list price is $375 and the 
discounts are 20% and 5%? 


5. What is the interest on $1920 at 5% for 8 mo.? For 18 mo.? 


6. If the rate is 15% on savings, how much interest will be 
paid on $245 at the end of 6 mo.? On $85? On $190? On $300? 


7. Nancy bought a $25 suit at a discount of 25%. If she saved 
$1.25 a week, how long did it take her to save as much money as 
she paid for the suit? 


8. Mr. Barber pays $4.20 a gallon for paint. If his overhead 
is 25% of the selling price and he wants to make a profit of 5% 
of the selling price, what will the selling price have to be? 


9. A farmer bought a field from his neighbor. It was 48 rd. 
long and 40 rd. wide. At $175 an acre, what did he pay for it? 


10. The lumber yield from 105 defective, diseased, or overage 
trees removed from a forest was about 20,000 board feet. If the 
lumber was valued at $22 per M and if the cost of felling and 
processing the trees was $215, what was the net amount left? 


11. Last year Mr. Miller earned $350 a month plus 4% commis- 
sion on total sales amounting to $27,750. What were his total earn- 
ings? His salary was about what per cent of his total earnings? 


12. With a $10 down payment and a 10% carrying charge for 
the unpaid balance, what does Jim actually pay for a $54.95 
bicycle? If he pays the balance in monthly installments of $4 
each, how long will it take him to complete the payments? What 
will be the amount of the final payment? 
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Costs of Highway Construction 


One of the services of government is to provide roads and high- 
ways. Tremendous amounts of money are spent by various units 
of government to provide this service. 


1. In a recent year the highway commission of California was 
allotted $72,093,000 for highway construction. Of this amount, 
$32,000,000 was spent on the Los Angeles freeways. To the near- 
est tenth of a per cent, what per cent of the money allotted the 
highway commission that year was spent on Los Angeles freeways? 

2. About 3 of the average cost of $5,500,000 per mile for the 
Hollywood Freeway was spent for right of way. About how much 
per foot was paid for right of way? 

3. A single half mile of the Hollywood Freeway near the Civic 
Center cost about $6,500,000. What was the approximate cost 
per foot of that half mile of highway? 

4. An earlier highway, the 8-mile Arroyo Freeway, cost about 
$1,250,000 a mile. What was the total cost of this freeway? 

5. The 32-mile Santa Ana Freeway was built for about 
$2,000,000 a mile. What was the total cost? 

6. Traffic counts show that about 110,000 cars per day use one 
freeway. At this rate, about how many cars per year would use it? 

7. It is estimated that in Los Angeles there is an automobile 
for every 1.8 persons. About how many automobiles would this 
be for an estimated Los Angeles population of 2,104,662? 
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The Growth of Our Nation 


When the United States was founded, the people delegated to 
the national government, often called the federal government, 
the duty of providing those services which could best be ad- 
ministered on a nationwide basis. 


As our nation grew, the number and cost of such services in- 
creased. Between 1790 and 1900 our country increased in popu- 
lation from about 4 million to almost 76 million. 

Answer the questions below. Use figures rounded to millions in 
finding the per cents. 


1. Copy and com- 


*Census | Population | Increase over Pre- plete the table at the 
ceding Census left. (Find the per 
1900 | 75,994,575|_Number _/Per Cent cents to the nearest 
1910 | 91,972,266/15,977,691; 21% whole per cents.) 
1920 |105,710,620 . 
1930 |122,775,046,. | 2. In which 10-yr. 
1940 |131,669,275 period shown was the 
1950 |150,697,361 per cent of increase 
greatest? 


3. In which 10-yr. period was the per cent of increase smallest? 
4. In which 10-yr. periods was the increase less than 15%? 


5. If the rate of population increase between 1950 and 1960 
were 16%, what would the 1960 population be? 


6. If the rate of population increase between 1950 and 1970 
were 35%, what would the 1970 population be? 

7. The 1790 population of 3,929,214 increased by 35.1% by 
1800. What was the population in 1800? 

8. By about what per cent did the population of the United 
States increase between 1900 and 1950? 


9. If the rate of increase should be as great between 1950 
and 2000 as between 1900 and 1950, what would be our population 
in the year 2000? 


10. The 1850 population was 23,191,876. By about what per 
cent did our population increase in the 50 years between 1850 
and 1900? 
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The Growth in Cost of Government 


The table below gives, for each year shown, the amount spent 
by the federal government during that year. 


Year Amount Spent Increase or Decrease 
1900 $ 457,451,000 Amount Per cent 
1910 693,617,000 $236,166,000 51.6% 
1920 6,403,343,841 
*1930 3,440,268,884 * * 
1940 9,062,032,204 
1945 98,416,219,788 
*1950 39,617,003,195 * * 
1951 44,057,830,859 
1952 65,407 ,584,930 
1953. =|. 74,274,257,484 
#1954 67,578,608,115 * + 


1. Read silently each amount shown in the table. 


2. In which year shown in the table was the largest amount 
spent? Can you suggest a reason for the unusually large ex- 
penditure that year? 

3. In which year shown in the table was the second largest 
amount spent? Can you suggest a reason for the large expendi- 
ture that year? 

4, Find the difference between the amount spent by the fed- 
eral government in 1900 and the amount spent in 1945. 

Copy the table and complete it by finding the answers for 
questions 5 and 6 below, and writing each answer in the correct 
place in your table. 

5. For each year what was the amount of increase or decrease 
in amount spent as compared to the previous year listed? (Note 
that the years marked with an asterisk (*) show a decrease.) 

6. For each year listed find the per cent of increase or de- 
crease from the previous year, using the numbers in your table 
rounded to millions. (Find to the nearest tenth of a per cent.) 

7. Using the population figures in the table on page 202 rounded 
to millions, find each person’s share of the total amount spent 
in 1900. In each of the years 1910, 1920, 1930, 1940, and 1950. 
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The Cost of Our Federal Government Today 


World conditions today make it necessary for our federal gov- 
ernment to spend large amounts of money to assure our national 
security. The circle graph at the right below shows that 65% of 
each dollar of its income is spent by the federal government for 


national security. Note the per cent 
that is spent for each of the other 


two major purposes. 


1. The total federal budget for 
1955 was 63.5 billion dollars. How 
many dollars were spent for each 


purpose shown in the graph? 


2. Name as many items as you can 
that are included under the general 


heading of national security. 


3. What items of expense do you 


National 


Security 


think are included in charges fixed by law? In other purposes? 


The graph at the right shows 
the federal income and expenses 
for a three-year period. 


4. What was the tendency of 
expenditures during this three- 
year period? Of income? 


5. When the federal govern- 
ment spends more than it re- 
ceives in income, the difference is 
a deficit. How can the federal gov- 
ernment operate with a deficit? 


6. If the 1956 budget is 62.4 
billion dollars and the estimated 
income is 60 billion dollars, what 


BILLION DOLLARS 


——— | 


Income 


= eam 


Expenses 


is the size of the expected deficit in the 1956 budget? 
7. How does a deficit in the federal budget affect the national 


debt of the United States? 


8. What would the annual interest be on a national debt of 


2.4 billion dollars at the rate of 13%? 
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The National Debt 

1. The federal government started out in 1789 with a debt of 
about $20 a person. If the population was about 3,930,000, what 
was the approximate size of the debt? 

2. During the War between the States each person’s share of 
the debt rose to $75.42. About what per cent had each person’s 
share increased since 1789? 

3. In 1919 each person’s share of the national debt rose to 
$242 per person. This was cut almost in half by 1930. About 
what was each person’s share in 1930? 

4. Between 1932 and 1941 the national debt increased from 
about $19 billion to about $49 billion. What was the increase? 
What was the approximate per cent of increase? 

5. Between 1941 and 1945 the national debt rose from $49 
billion to about $258.7 billion. What was the approximate per 
cent of increase? 

6. At the rate of 2% per year, what would be the interest for 
a year on a national debt of 49 billion dollars? 

7. The federal government spent $98,416 million in 1945. Of 
this amount, $49,689 million was spent by the Department of 
the Army. About what per cent was spent by the Army? 

8. The Department of the Navy spent $29,380 million of the 
$98,416 million spent by the federal government in 1945. About 
what per cent of the total was spent by the Navy? 

9. By 1946 government expenditures dropped to $60,703 mil- 
lion. How much less were expenditures in 1946 than in 1945? 


10. Between 1945 and 1946 expenditures for the Army dropped 
from $49,689 million to $27,094 million. How much less was spent 
for the Army in 1946 than in 1945? 

11. The federal debt in 1954 was about 271.3 billion. The legal 
limit was 275 billion. How much less was the real debt than 
the legal limit? 

12. At the rate of 2% per year, what would be the amount of 
the interest on a national debt of 271.3 billion dollars? 

13. If the debt limit for 1956 is set at 290 billion, about what 
per cent increase is this over the 1954 limit? 
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VOTING 
.BOOTH 


Voting and Government Services 


Each unit of government—national, state, or local—provides 
services which the people, through their elected representatives, 


have decided that it should pro- 
vide. This is one of the reasons 
why it is important for every- 
one to vote who is qualified to 
do so. 


1. The table at the right 
shows the total population of 
our nation at the time of each 
of six presidential elections in 
our history, and the number 
of votes cast in each election. 


Year| Population Voted 

1840] 17,069,453 | 2,403,719 
1860 | 31,448,321 | 4,087,272 
1880} 50,155,783 | 8,891,083 
1900 | 75,994,575 | 13,577,601 
1920 | 105,710,620 | 25,299,553 
1940 | 131,669,275 | 49,820,312 


Round the numbers to millions and find, to the nearest tenth of 
a per cent, what per cent of the total population voted in each 


election listed in the table. 


2. In which of the six elections listed did the largest per 
cent of the population vote? Why do you think this was true? 


83. The table at the left 


Year| Qualified Voted 

1940 | 84,319,000 | 49,820,312 
1944 | 90,599,000 | 47,976,263 
1948 | 94,877,000 | 48,833,680 
1952 | 98,135,000 | 61,551,978 


shows, for four recent presi- 
dential elections, the number 
of qualified voters and the 
number of votes cast. Round 
the numbers to millions, and 
for each election find what per 


cent of the qualified voters 
actually voted. (Find your 
answers to the nearest tenth of a per cent.) 


4. In which of the four recent elections did the largest per 
cent of qualified voters vote? Why do you think this was true? 


5. Why do you think many qualified voters fail to vote? How 
can interest in voting be increased? 


6. Do you think that a presidential election is more important 
than a state or county election? Give reasons for your answer. 


7. Find what per cent of the qualified voters in your state 
voted in the most recent state election. 
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Services of State Governments 


Each state establishes and conducts its own government. State 


governments collect money in the form of taxes from the citizens 
and use it to provide services authorized by the state legisla- 
ture. Some tax income is returned to counties and cities to be 


spent for public services, 
but most of it is spent di- 
rectly by the state. 


State Expenditures 


The table at the right Service % __ millions 
shows the kinds of services aes ae sea 
usually provided by state Cae eee 2 8%, 
governments. Hichware 17.4% a ER 

It also shows what per General government 5.7% 
cent of one state’s total Health 1.4% 
expenditure for one year Welfare 23.1% 
was used for each service. Hospitals and 
That year the total amount Institutions BO opis 


spent was $557,022,000. 


Others 2.6% 


1. Copy and complete 
the above table showing how much was spent for each service. 

2. Construct a bar graph showing how the state tax dollar 
was spent. (See pages 123-124.) Think of each per cent as a per 
cent of $1. For example: 34.5% of $1 = 345 x $1.00 = 34.5¢. 
So 34.5¢ of each dollar was spent for education. 

3. The estimated state population was 8,918,000. To the nearest 
cent, what was each citizen’s share of the $557,022,000 spent? 
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Services of City Governments 


The table at the left below shows the amounts spent in a re- 
cent year for various governmental services by a city with a 
population of 571,650. 


Schools and 1. What types of services 
Playgrounds $30,073,854 would be considered as pro- 

Protection 17,996,430 tection? 

Highways and 


2. What types of services 


Public Works 16,736,122 would be paid for from the 
Health and . 

Ganiaien 13.339.405 item, general government? 
General Government 3,575,723 3. Find the total amount 
Culture and spent for the services pro- 

Recreation 2,552,867 vided by the city. 


4. To the nearest dollar, 
what was each citizen’s share of the total cost of all of the 
services? 


5. How much more was spent for schools and playgrounds than 
for protection? 


6. What were the city expenses for all items except schools and 
playgrounds? 


7. To the nearest whole per cent, what per cent of the total 
expenses was spent for schools and playgrounds? 


8. To the nearest per cent, what per cent of the total expenses 
was spent for services other than schools and playgrounds? 


Round all the figures to the nearest hundred-thousand and find 
the answers to questions 9, 10, and 11. 


9. To the nearest whole per cent, what per cent of the total 
was spent for protection? For highways and public works? For 
health and sanitation? For general government? For culture 
and recreation? 
| 10. To the nearest dollar, what was each citizen’s share of the 

cost of schools and playgrounds? Of protection? Of culture and 
recreation? 

11. About how many times as much was spent for schools and 
playgrounds as for culture and recreation? How many times as 
much was spent for protection as for general government? 
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Governments and Public Schools 


Local, state, and national governments all have responsibility 
in providing a public school system that will give every child 
an opportunity to secure a good education. The management of 
public education is under local boards of education, although the 
state government is the responsible agent of the people in pro- 
viding schools. The national government gives financial aid to 
states for certain kinds of education. State governments allot 
considerable financial aid to local school districts. Local school 
districts levy taxes on property for the support of public schools. 


The problems below all concern one local school district in a 
midwestern state, but similar problems might arise in the local 
school district in which you live. Find the answers. 


1. The local school district levied a school tax of $1.404 
per $100 of assessed valuation. How much was the school tax 
on a home valued at $12,500 for tax purposes? 


2. At the rate of $1.404 per $100, how much school tax did 
a large industry pay on property valued at $875,000? 


3. If the total tax rate for all local services, including the — iu 


school tax rate, was $3.25 per $100 value, what per cent of the 
total tax rate was the school tax rate? 


4. The state contributes to local school support by adding i ih, 
enough money to the local property tax income to make up the yy» 


difference between $200 per pupil and the amount raised by a 
standard $.60 local rate per $100 valuation. If the local district 
had total property valuation of $26,875,000, how much money 
would have been raised by a tax rate of $.60? 

5. If this school district has 1075 pupils enrolled, what is 
the total amount guaranteed by the state? What amount was con- 
tributed by the state to bring the school fund up to the guar- 
anteed total? 

6. However, the local district levied a school tax rate of $1.404 
per $100. How much money was raised by the local school tax? 

7. When the state’s guaranteed contribution was added, what 


was the total amount available for expenditure? What was the | 
average amount available per pupil? 
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Review and Practice 


Find the answer for each problem: 

1. At 2% interest how much will be earned in 6 months on a 
savings account of $75? Of $125? Of $350? Of $298? 

2. What amount of money will earn $6 in 6 months at 3%? 
What amount will earn $10 in 2 yr. at 2%? $20.25 in 3 yr. at 15%? 

3. What rate of interest will earn $16 in 2 yr. on $200? $4.50 
in 1 yr. on $150? $18.75 in 3 yr. on $625? 

4. How long must $350 be invested at 2% to earn $14? $500 
at 1% to earn $7.50? $125 at 4% to earn $25? 

5. On a savings account of $300, with 2% interest compounded 
semiannually what will the total amount be at the end of a 
year? At the end of 15 yr.? 2 yr.? 3 yr.? 

6. Find the net price when the list price is $240 and the 
discounts are 20%, 5%, and 2%. 

7. What is the selling price when the cost is $608 and the 
margin is 25% of the selling price? 


8. Find: 12.52 9.8% 1222 9.92 723 €25 leo 1434 


9. A paper mill produces 150,000 tons of newsprint paper a 
year. To the nearest ton, find the average weekly production. 

10. Each of the 2 papermaking machines at the mill turns out 
newsprint 20 ft. wide at the rate of 2000 ft. a minute. How 
many square feet of paper are produced in an hour on both 
machines? The area of the paper produced by both machines in 
an hour would equal how many acres? (43,560 sq. ft. = 1 A.) 

11. The area of Spain is 195,504 sq. mi. and the population 
is about 28,500,000. About what is the population per square 
mile? 

12. In 1953 the registered hospitals in the United States were 
owned as follows: federal, 392; state, 550; county, 713; city, 396; 
city-county, 85; church, 1169; nonprofit associations, 2206; 
individual and partnership, 900; corporation, 429. What was 
the total number? 

13. In one year a total of 19,869,061 patients were admitted to 
all registered hospitals. About what was the average number of 
patients per hospital? 
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Y) 
To Help You Remember Ry 


The page numbers following the questions, examples, and prob- XS 
lems tell you where to turn if you need help. . 


> To think and talk about: 


1. Describe the increase in the expenses of our federal govern- 
ment since 1900. Discuss the reasons for the increase. (202-204) 

2. Discuss the types of services rendered by each government 
unit and the reasons why all units must provide such services 
as education, protection, and highways. For which type of serv- 
ice does the federal government spend the most money? Why? 
(201, 203-205, 207-209) 

3. Explain how a business company or corporation is organized 
and how it operates. (194) 


4. Discuss the purchase and sale of various kinds of stocks 
and bonds. (195-197) 


5. Are U.S. Savings Bonds a good investment? Why? (196) 


6. What must you do when you open a checking account at 
the bank? A savings account? What are the differences between 
checking and savings accounts? (182, 185, 188-191) 


» To think about and write: 


1. Write a problem for each of the following formulas and 
then solve your problem: 
(a) List price — amount of discounts = net cost. (163, 166-168) 
(b) Original price — amount of discount = net price. (163) 
(c) (Selling price — down payment + amount of carrying charge 
on balance) -- number of months required to pay = amount 
of each monthly payment. (164) 

(d) Selling price — cost = margin. Margin — overhead = profit. 
(169-170) 

(e) Cost + overhead + profit = selling price. (172-173) 

2. The table on page 208 of your text shows the amounts of 
money spent on various services in one city in a recent year. 
Round the numbers to millions and find the total. Then find, 
to the nearest whole per cent, the per cent spent for each item. 
Construct a circular graph to show what part of each dollar was 
spent for each item. (103, 128) 
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Testing Yourself 


Find the answer for each question, example, and problem: 
1. 576.1 $748.65 3924667 $867,542 $ 43.87 


X3.875 x5 76 1.8 x9 129.65 
RE anny anGaeD 58.50 

2. 4.25) 1.683 718.3) 172.392 79) 6739174 He 
264 31 

3. $50,000.00 9.375 253,545 684.033 380.79 
—12,309.48 —.875 —192,837 ~—397.066 35.24 
ONeill ran — 76.43 


- 210 = ? fraction of 315 178 = 2 of ? 9.16 


. Find the price of a $22.50 suit on sale at a 25% discount. 


. George earns $8.50 a week. If he saves 50% of his earnings, 
what will his savings amount to in a year? In 5 years? 


8. Find the interest on a loan of $3500 for 5 years at 4%. 


9. At a commission of 5% how much will a salesman earn if he 
sells a home for $21,950? 


10. In July, 1952, the ocean liner “‘United States” set a new 
world record of 3 da. 10 hr. 40 min. for an eastward Atlantic 
crossing, and 3 da. 12 hr. 12 min. for a westward crossing. What 
was the difference in time between the two crossings? 


4 
5. 3 of 258 + 2 of 152 + § of 608 +4 of 615 =? 412.70 
6 
7 


11. At an average speed of 34.51 knots, how many nautical miles 
did an ocean liner travel in 24 hours? 


12. In a recent year the Boy Scouts of America had a member- 
ship of 3,445,045 and the Girl Scouts had a membership of 
2,056,233. What was the difference in membership? 


13. The Allens started on a 1875-mile trip by automobile. After 
they had driven 1125 miles, what per cent of the distance did 
they still have to travel? 


14. The yearly income of the President of the United States 
is as follows: salary, $100,000; expense allowance, $50,000; travel 
expense and official entertainment, $40,000. How much money 
does he receive each year? Each item is what per cent of the total 
yearly income, to the nearest whole per cent? 
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ADD 10% FEDERAL TAX 
TO EACH ITEM 


BILLFOLDS | 


# 359 5 | MENS TWo-suITER 
: CASE 


= Ga) +3950 


Everybody Pays Taxes 

All governments levy taxes to secure money for public services. | 
One type of tax, called an excise tax, is levied by the federal | 
government on the manufacture, sale, or use of certain com- 
modities within the country. Excise taxes are charged on auto- 
mobiles, gasoline, television sets, light bulbs, telephones, and 
other commodities and services. The tax rate may be expressed 
as a per cent of the price or as cents per 
unit, as 2¢ per gallon. 

1. What would be the price, including 
excise tax, of the overnight case shown 
in the illustration? 

2. How much excise tax would be 
charged on the brief case? The billfold? The two-suiter? 


3. What would be the price, including excise tax, of the brief 
case? The billfold? The two-suiter? 

Sometimes the tax is included in the net price. The:seller then 
adds this phrase to his price tags: “Including tax.” 

4. A watch had a tag as follows: $49.50 (includes 10% fed- 
eral tax.) What was the list price? To find the answer, think: 
$49.50 = 110% of list price. List price = $49.50 + 1.10 =? 

5. A telephone bill of $4.29 included 10% federal tax. What 
was the amount of the tax? 

6. The federal tax on gasoline is $.02 a gallon. How much is 
the federal tax on 625 gallons? 
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Property Taxes 


Local governments—towns, cities, and counties—secure a large 
portion of the money they spend for government services from 
the property tax. It is a tax levied on the value of property 
owned by citizens. 

The first step in-determining the amount of tax a citizen will 
pay is to place a value on the property he owns. This is called 
the assessed value. The person making the assessment is called 
the assessor. He sends each property owner a notice similar to 
the one shown below. 


Serial No. 9017 Yourtown, Wis. June G 195 6 


The assessment on your property described as: 
Lot 105 Fairview Addition 


TWENTY-FIRST WARD 
WAS for 195 5_ Is for 195 6 


Land: $ 510 $ 510 
Improvements: $ 375 
Buildings: $4650 $5590 

TOTAL VALUE: $5160 $6475 


Then he publishes a list showing the assessed value of the prop- 
erty belonging to each citizen. By examining this list, a citizen 
may determine whether the assessment of his property is fair. 

Use the information in the notice to answer these questions: 

1. How much higher is the total 1956 assessed value than the 
total 1955 assessed value? 

2. The value of the land is equal to about what fraction of 
the total 1955 assessed value? Of the total 1956 assessed value? 
(Round numbers to the nearest hundred dollars to find answer.) 

3. The increase in assessed value for 1956 is what per cent of 
the 1955 valuation, to the nearest tenth of 1%? 

4. If no improvements in the property had been made between 
the 1955 assessment date and the 1956 assessment date, what 
would the total value have been in 1956? 
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Setting the Tax Rate on Property 


The assessed value of all the taxable property in a certain 
small town was $950,000. The town officials decided to levy a 
property tax to raise $12,350 to pay for government services. 
How much should be charged for each dollar of assessed value? 

Divide as at the right. The tax rate ~ 
is .013. If all taxable property is taxed a O13 
$.013 per dollar of assessed value, the $950,000) $12,350.000 
$12,350 will be raised. 9 500 00 
e@ Tax rates may be stated as mills per 2 850 000 
dollar. A mill is 1 tenth of a cent. The 2 850 000 
rate $.013 is equal to 13 mills. ; 

1. In the problem above, what official determined the assessed 
value of property in the town? 

2. Who had to decide how much money should be raised from 
the property tax? 

3. How did the local officials determine the tax rate? 

4. In another city the officials decided to raise $267,890 
from property valued at $12,176,855. What tax rate was re- 
quired? 

5. A city with property valued at $58,714,370 raised $2,524,718 
from property tax. What was the tax rate? 

6. A proprety owner paid a tax of $232.20 on property with 
an assessed value of $5400. What was the tax rate? 

7. In another city, tax on property assessed at $3200 was 
$118.40. What was the tax rate? 

8. If the total assessed value of property in a city is $97,765,375, 
and $2,932,961 is to be raised from property tax, what should 
the tax rate be? 


9. The assessed value of the property in a city increased 
from $117,545,635 to $124,567,975 in one year. How much did 
it increase? 

10. If the tax rate increased from 39 mills to 41.5 mills, how 
many mills did the tax rate increase? 

11. A house was assessed at $7000. The tax bill was $287.00. 
Find the rate in mills. 
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Finding the Amount of Property Tax 


1. If the tax rate is 23 mills, how much tax must be paid on 

property valued at $7000? 
@ Since 23 mills is paid on each dollar, you can find the total 
tax by multiplying $.023 by 7000. 


spear ae Do you see why? 
Correct Way Usual Way 


: @ The usual way to find the amount 
eae See - of tax is to multiply the assessed 


$161,000 $161.000 value of the tax rate. Why do you 
: ; get the same answer regardless of 
The Amount of the Tax which way you multiply? 


$161.00 Solve these problems: 


2. What is the tax on property 
valued at $5160 if the tax rate is 43 mills? 


3. If the tax rate is 34 mills, what is the tax on a home valued 
at $6275? 


4. If the assessed value remains at $7250, how much is the 
tax reduced if the rate drops from 37 mills to 35 mills? 
e Tax rates are often stated in cents 


Tax rates per $100 per $100, or in dollars per $1000, of 


1956 levy assessed value. At the left is the tax 
fa ay men $ .034 rate for each unit of government for 
County: 22. 891 taxes levied in a certain city. Using 
Schools........ .1.836~ the rates shown, find the answers: 
City.........., _1.539 5. What is the total tax on a $1000 

Total...... $4.300 assessed value? On $2000? On $2500? 


6. What per cent of the total tax 
is used for schools? (Answer to nearest tenth of 1 per cent.) 


7. If a home has an assessed value of $4000, how much tax 
paid on this home goes to the state? 


8. If a home is assessed at $5600, how much tax goes to the 
state? To the county? To the schools? To the city? 


9. The schools need $18.36 for each $1000 of assessed value. 
How much school tax must be paid on a store assessed at $17,875? 


10. How much city tax is paid on a house and lot valued at 
$11,500. 
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Receipts and Expenses of a City Government 


Cities provide many services and need large amounts of tax 
money to pay for them. The graphs below appeared in a news- 
paper of a large midwestern city. The amounts indicated in 
each “slice” can be thought of as a per cent. Explain why. 


RECEIPTS EXPENSES 


4¢ 
GENERAL 
OVERNMENT 


a 
CULTURE & RECREATION 


4é < 
DEPARTMENTAL 
EARNINGS ~ \// 


le 7 
PINES, FEES 
AND PENALTIES 


1. What are the seven sources of income? 
2. What per cent of each dollar of income comes from tax on 
property (commercial, personal, and residential)? 


3. State aids are paid to the city from tax money which has 
been collected by the state. The amount received from state aids 
is how many times the amount received from licenses and permits? 


4. The total income of the city was $84,164,401. How much of 
this came from property taxes? From state aids? From licenses 
and permits? 

5. What kinds of services might be considered as ‘“‘protection’’? 

6. How much of the $84,164,401 budgeted was for schools and 
playgrounds? For protection? For general government? 


7. The amount budgeted for schools and playgrounds was what 
per cent of the amount received from property tax? 


8. The amount received from state aids is what per cent of 
the amount budgeted for schools and playgrounds? (Find the 
answer to the nearest whole per cent.) 


9. The amount budgeted for general government is what per 
cent of the amount received from licenses and permits? 
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The Sales Tax 


Units of government sometimes secure money by levying a tax 
on the sale of goods. This is called a sales tax. This tax is often 
a per cent of the price. Sometimes it is a definite amount per 
unit, as 5¢ per gallon or 2¢ per pound. 


1. If the state sales tax is 2%, what is the amount of tax 
on a suit of clothes priced at $47.50? 


2. Henry bought a bicycle priced at $38.75. If the sales tax 
is 3%, how much does he have to pay altogether? 


Another type of sales tax is the tax on gasoline sold to the 
consumer. The graph at the right below shows how one state 
distributed the money received 
from its gasoline tax. 


8. If each 1 cent of gasoline 
tax returns about $20 million to 
the state, what amount would a 
gasoline tax of 5¢ a gallon return? 
A gasoline tax of 6¢? 


4. In a year when total state 
gasoline tax collections were $97.5 
million, about how much was kept 
by the state? How much was re- 
turned to the cities? To down- 
state counties? To Cook County? To the townships? 


5. If state tax was 5¢ a gallon, how much state tax did a 
filling station owe after selling 29,715 gallons of gasoline? 


6. The federal government also levies a gas tax. It is 2¢ on 
each gallon. If gas sells for 31.9¢ a gallon and if the state tax 
is 5¢ a gallon, what is the price per gallon, excluding tax? To 
the nearest whole per cent, the total state and federal tax is 
what per cent of the cost, excluding tax? 


7. In a city in a different state the state gas tax was /¢ a 
gallon. The total cost of gas was 36¢. The state and federal taxes 
together were equal to what per cent of the total cost? 


8. In a state where the total gas tax was 8.5¢ a gallon, a man 
used 217 gallons of gas. How much gas tax did he pay? 
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The graph above was used in connection with a President’s 
budget message to Congress. Total estimated expenditures were 
$62.4 billion. Estimated receipts totaled $60 billion. 

1. What are the five sources of income shown on the graph? 

2. How many billion dollars higher are estimated expenditures 
than estimated receipts? 

3. How is this difference (deficit) accounted for in the graph 
showing income? 

e You have learned about excise taxes. Customs are tariffs on 
goods brought in from other countries. Income taxes are taxes 
on income of individuals and corporations (business firms). 

Use information from the graph to find the answers for the 
questions below. 

4. Which single source of income accounts for almost 50% of 
the total estimated income? 

5. Which item on the expenditure side of the budget accounts 
for almost $ of the total amount of expenditures? 

6. How many dollars were individual income taxes expected to 
produce? (Think 48% of $62.4 billion = ?) 

7. How many dollars were expected to be received from corpo- 
ration income taxes? From excise taxes? From customs and other 
taxes? From borrowing? 

8. How many dollars were expected to be spent for national 
security? For charges fixed by law? For other purposes? 
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Paying Federal Income Tax 


Every citizen or resident of the United States must file an 
income tax return if his income is $600 or more. Some expenses 
may be deducted (subtracted) 
from gross (total) income. Exemp- 


If total And the no of ex tions of $600 each may be de- 
ncome is— emptions claimed |s— 

more =e - ducted for the taxpayer and for 
| tet i. h dependent. Tax is paid 
Least | Less _ each dependent. Tax is paid on 

Than hae the amount of income left. 

so | $675 $0| § jf . 

675 | 700 d 0 A person whose income is less 
700 | 725 0 than $5000 may use a tax table to 


compute his tax. At the left is 
part of the table for the year 1954. 


os th ( Use the table to answer these 
900 | 925 questions: 
ni pos 1. How much tax does a boy 
975 | 1000 | £ pay on an income of $676 if he 
1000 | 1025 é claims himself as an exemption? 
2. If only 1 exemption is 
4300 claimed, how much tax is due on 
4350 : an income of $700? Of $940? Of 
4400 é $1010? 


4450 : 
4500 3. When income is $4400, what 


is the amount of tax to be paid if 
2 exemptions are claimed? 


4. When there is 1 exemption, 
about what per cent of the income 
goes for federal income tax for 
an income of $700? Of $1000? Of 
$4500? 


5. Notice that the per cent of income which goes for taxes 
increases as the income increases. Can you explain why? 


6. What is the income after taxes of a person with 1 exemp- 
tion and with a gross income of $710? Of $880? Of $975? Of 
$1000? Of $4520? Of $4975? 

7. About how many times as much income tax will a single 
person pay on an income of $4975 as on an income of $1000? 
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Withholding Tax 


Persons with incomes from wages and salaries have a certain 
amount withheld from their pay and paid to the government for 
income tax. This is called a withholding tax. At the end of the 
year the employer gives the employee a report showing the gross 
income and the amount withheld during the year. If the amount 
withheld is more than the tax due, the employee gets a refund 
from the government. 

The information shown in the table below was taken from a 
withholding tax table. Use it as you answer these questions. 

1. Esther had a job 
after school and on Sat- If weekly wages are | And number of 
urdays. She earned exemptions is 
$8.75 a week and At But less 0 
claimed no exemption. least than 
How much was withheld 
each week for taxes? 

2. Bob earned $10 a 
week and claimed no 
exemption. What was 
his pay per week after 
withholding tax was de- 
ducted? 

3. Last year Larry 
earned $8 per week for 
17 weeks and $10 per week for 35 weeks. He claimed no exemption. 
How much tax was withheld? What was his net pay for the year? 

4, A high school boy earned $20 a week. He claimed one 
exemption, for himself. How much was withheld each week and 
how much was left as his net pay? 

5. Jane worked for 15 weeks at $15 a week and claimed no ex- 
emption. How much of her total pay was withheld for income tax? 

When a person earns less than $600 a year, the amount with- 
held for taxes is returned to him when he sends to the govern- 
ment at the end of the year an application for a refund. 

6. Would Larry, in problem 3, get a refund? How much? 


7. Why would the high school boy in problem 4 get no refund? 
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Taxes on Corporations 


The graph above shows what happens to the total profits of 
American business. Taxes are paid to the government. Dividends 
are paid to persons who have invested money in the businesses 
by buying stock. The amount retained by business is used for 
new buildings, equipment, and many other purposes. 


1. To the nearest tenth of a per cent, find the per cent of 
profits paid out as taxes in each of the years 1950 through 1954. 


2. If the total amount of profits in 1955 is 35 billion dollars, 
and the amount of profits used to pay taxes is 17.5 billion, what 
per cent of profits is used to pay taxes? 


3. In which year was the highest proportion of profits used 
to pay taxes? The lowest? 


4. How much more was paid out as taxes in 1951 than in 1950? 


5. How many dollars of profits were used to pay dividends 
during the five years 1950 to 1954? 


6. How many billions in taxes were paid by the corporations 
during the years 1950 to 1954? 


7. How many billions were retained by corporations for use in 
business during the years 1950 to 1954? 


8. How much higher were total taxes than total dividends for 
the years 1950 to 1954? 


9. What was the per cent of profits used to pay dividends in 
1950? In 1951? In 1952? In 1953? In 1954? 
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Understanding Tariffs 


Customs or taxes levied by the federal government on raw 
materials or manufactured goods which are imported are called 
tariffs. An ad valorem tariff is a tax which is stated as a per cent 
of the value (cost) of the article. A specific tariff is a stated 
amount per unit, such as 2¢ a pound or 5¢ a gallon. 

Tariff rates are set by Congress. Some imports are not subject 
to tariff. They are said to be on the free list. 

Ad valorem tariff rates for a recent year on certain items often 
imported from Canada are shown below. Use the rates in answer- 
ing the following questions. Do 
not consider transportation Import Tariffs on Selected Items 
costs in finding the answers. 

1. What import tariff would 
be added to the cost of a linen 
tablecloth priced at $6.95 in 
Canada? 

2. What would be the total 
cost of the $6.95 tablecloth 
delivered in the United States with the import tariff paid? 

3. What is the delivered price in the United States of wool 
cloth priced at $3.98 per yard in Canada? 


4. An importer ordered 1500 yards of wool cloth priced at $3.50 
a yard in Canada. What was the amount of tariff on this order? 


Item 


5. A purchasing agent can buy wool blankets for $6.50 in 
Canada and a similar type of blanket made in the United States 
for $7.98. How much less is the price of a U. S. blanket than the 
cost of a Canadian blanket delivered in the U.S.? 

6. An importer ordered glassware which cost him $2750 at the 
factory in Canada. What was his total cost, including tariff? 


7. How much tariff must be paid on a shipment of 250 silver 
bracelets which cost $12.95 each at the factory in Canada? 

8. When the tariff on cheese is 5¢ a pound, what is the total 
tariff on 3275 pounds of cheese brought into this country? : 


: ee \ 
9. An importer bought a painting in Europe for $1750. At 2% 
ad valorem tariff, what was the total cost of the painting? 


Understanding Social Security Tax 


1. When Jane’s grandfather retired, he received a $117.80 
social security check from the government each month. How much 
in social security payments did he receive each year? 


During his employment Jane’s grandfather had paid a social 
security tax. Under the social security law the employer is re- 
quired by law to deduct and pay to the federal government a 
certain per cent of each pay check as social security tax until 
the total amount deducted per year is 2% of $4200, or $84. He is 
also required by law to send to the government a like sum paid 
from the funds of his business. 


The table at the left below shows the per cent of each pay 
check that is deducted as social security tax. Notice that the 
per cent increases at certain intervals until it reaches a total of 


4% in 1975. 

Calendar | Workers and Self- 2. How much will the em- 
Year Employers | employed ployer deduct as social se- 
_____| Each to Pay |_ to Pay curity tax from the weekly 
1954-59 2% 3% pay check of a worker earn- 

1960-64 23% 33% ing $75 a week in 1955? 
iene ae 4970 3. How much tax must an 

i 270 54% 

1975 & employer pay weekly out of 
after 4%, 6% his own money for a worker 


earning $65 a week in 1955? 
4. A carpenter earns an average of $80 a week. How much 
social security tax is deducted from his pay in 4 weeks? 


5. An employer pays social security tax on $7550 of the 
wages and salaries of his employees. How much money is due the 
government in social security tax in 1955? 

6. If the amount on which tax is paid remains at $7550, how 
much would the employer contribute in 1960? In 1970? In 1975? 

7. A self-employed man earned $4250 in 1954. How much 
social security tax did he have to pay the government? 

8. A worker whose salary was $300 a month left a widow and 
1 child. They receive social security payments of $147.80 a month. 
What amount are they paid in a year? 
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Problems to Solve 


1. How much sales tax is due on a $129.50 outboard motor 
when the sales tax is 2%? When it is 3%? 


2. An automobile had a list price of $2498. What is the total 
cost after a 3% sales tax is added to the price? 


3. A man with an income of $5250 had to pay a state income 
tax of $92.50 on the first $5000 plus 33% of the excess over $5000. 
How much state income tax did he have to pay? 


4. Betty’s father had to pay a state inheritance tax of 34% 
on $7500. How much of the $7500 was left after the state in- 
heritance tax was paid? 

5. An importer bought 175 dozen pairs of gloves abroad at 
$17.50 a dozen. The tariff was $2.75 a doz. Find the total cost. 


6. Mr. Nelson estimated that he used 675 gallons of gasoline 
last year. If state tax was 43¢ a gallon and federal tax was 2¢a 
gallon, how much gasoline tax did he pay? 


7. When the tax rate on property is 39 mills, how much 
property tax is due on property assessed at $5950? 


8. When real estate is assessed at 80% of the market value, 
what is the assessed value of a house with a market value of 
$11,750? 

9. A man had a steady income of $75 a week. His employer 
withheld $8.90 each week as withholding tax. How much was 
withheld in a year? 


10. Residents of one state must pay a state luxury tax of 
2.2% on television sets purchased. What is the tax on a $309.95 
set? What is the total cost to the buyer? 


11. Mr. Clemons paid $59.50 for a watch. The price included 
10% federal excise tax. What was the amount of the tax? 


12. John earned $14 a week for 36 weeks and $20 a week for 8 
weeks in 1954. After deductions for income tax and for social 
security tax, how much was left? (See pages 221 and 224.) 


13. A factory worker earned a monthly salary of $275 in 1954. 
How much social security tax was paid into his account during 
the year if both he and his employer contributed 2%? 
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Review and Practice 


Find the answer for each question, example, and problem: 


1. If the federal tax on a long distance call is 10%, what is 
the total cost of calls for which the telephone company’s charges 
were $2.05, $1.35, $1.90, $1.65, and $1.30? 

2. What is the total cost of 375 gal. of gasoline at $.254 per 
gallon plus federal and state taxes of 6¢ a gal.? 


3. 242=? 123=? 13844=? 8? +11=? 16?412?=? 


4, Find the cost of 6 doz. wool blankets imported from Canada 
if the list price is $7.25 each and the tariff is 25% of the value. 


5. What is the tax rate on property assessed at $6200 if the 
tax amounts to $310? 


6. A single person with $2000 income pays $242 income tax, 
and one with a $5000 income pays $813 income tax. Find the per 
cent the tax is of income for both persons. How much higher is 
the per cent paid on the $5000 income than on the $2000 income? 

7. Find the rate when the interest on $3750 for 5 yr. is $750. 

8. The flight distance from London to Paris is 338 km., and 
from Paris to Berlin it is 870 km. How many kilometers would 
you fly on a round trip from London to Berlin via Paris? 

9. In 1954, 91,000 persons were killed in accidents in the 
United States. About 36,000 were killed in traffic accidents, and 
about 28,000 in home accidents. How many persons were killed 
in other kinds of accidents? To the nearest whole per cent, what 
per cent of the total number were killed in traffic accidents? 
In home accidents? In other accidents? 

10. In 1953 there were 1785 English language daily newspapers 
in the U.S. with a combined circulation of 54,472,286. To the 
nearest whole number, what was the average circulation per paper? 

11. What is the accumulated balance (principal + interest) of 
a savings account of $300 for 3 years with interest compounded 
semiannually at a rate of 3% per year? 

12. It is said that $50,000 worth of watch springs can be made 
from $5 worth of steel. What per cent of the value of the watch 
springs is the cost of the steel? 
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Solving Equations by Using Subtraction 


1. At the football game John spent 25¢ more than Jim. If 
John spent 90¢, how much did Jim spend? 


e You can subtract to find the answer asin A. A 90¢ 

e@ You can also find the answer by thinking: — 25¢ 
‘‘What number plus 25 = 90,” and solving the 5 
equation shown in B. 7 represents the un- : 
known number. To solve the equation you B 

must find the number that n represents. n+ 25 =90 


e@ Just as you can take the same weight off 

each side of a balanced scale without destroy- 

ing the balance, you can subtract the same number from both 
sides of an equation without destroying its balance. 


By subtracting 25 from both 


sides of the equation, you find that Goon 4:25 22.90 
n = 65, as shown in C. OB OR 
The usual way of writing and fi — 1609 


solving an equation by using sub- 
traction is as shown in D. D n+25=90 


To check the answer, substitute n+ 25 — 25 = 90 — 25 


65 for n in the original equation as n= 65 

in E: at the right. 

icy __ ; EK 65+ 25=90 
The answer is correct because 90 = 90 


90 = 90. The equation is still in 
balance. 


Solve each equation using subtraction. Check each answer. 
2n+8=20 x«+16=42 a+55=14 n4+79=35 
3.s+16=53 n+3=8 x+214=50 p+ 8.75 = 37.50 


4. Judy wants to buy a radio for her room. If it costs $17 
and Judy has $9, how much more money does she need? 


Now you have learned: 


© You can subtract the same number from each side of an 
equation without changing the balance or equality of the sides, 
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Solving Equations by Using Addition 


1. Arthur played on the basketball team. He lost 15 pounds 
during the season. If he weighed 148 pounds at the end of the 
season, what was his weight at the beginning? 


This problem asks the question: ‘‘What number minus 15 equals 
148?” The equation is written, n — 15 = 148. You have to find 
the value of n to solve the equation. 


You know that when you add the 
same number to both sides of an 
equation, the two sides of the 
equation will still be equal. In order 
to have only n on the left side, 
you add 15 to each side. 


To check, substitute 163 for n in 
the equation. How do you know 
that 163 is the correct answer? 


Solve the equations below by 
using addition. Check each answer: 


8 p—65=425 y—36=5 
3. a—123=273 y—68=.25 x—-9=56 a—18=97 
4,h—3}=81 p—950=54.75 n—73=63 x—23=2 
5. d—108=39.7 x—95=76 m—144=25 p—148=0 
Find the answer for each problem by writing an equation and 

solving it. 


6. Martha spent 15¢ and had 68¢ left. How much money did she 
have at first? 


7. Helen said, “I am 31 years younger than my father. If I 
am 12 years old, how old is my father? If I am 28 years younger 
than my mother, how old is she?” 


Using Equations to Solve Problems 
rela ee eee Seen ate 


Use either addition or subtraction to solve the equation for ¥ 
each of the following problems. First, write the question. Next, 
write the equation. Then, solve the equation and check the 
answer. 

1. John spent $35 of his savings for a week’s vacation at 
camp. If he had $47.50 left, how much money had he saved? 
(Question: ? — $35 = $47.50. Equation: s — $35 = $47.50.) 

2. A professional basketball team lost 24 games during one 
season. If it won 46 games, how many games did it play? 

3. Mr. Hansen paid his weekly food bill of $23.80 and re- 
ceived $46.75 in change from his weekly pay check. What was 
the amount of the check? 

4. Mrs. Gray paid $14 for a dress that had been reduced $8.50. 
What was the original price of the dress? 

5. Betty had ridden her bicycle 6.9 mi. of the distance to 
her uncle’s farm. If the farm is 13.5 mi. from her home, how 
many more miles did she have to ride? (Question: ? + 6.9 = 13.5. 
Equation: m + 6.9 = 13.5.) 

6. After he deposited $18, Harold had $125 in his savings 
account. What was his balance before he made the deposit? 

7. Mr. Becker owns a 315-acre farm. His farm includes 85 
more acres of land than his neighbor’s farm. How many acres of 
land are there in his neighbor’s farm? 
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Solving Equations by Using Division 


1. The school paid $28 for 7 fielders’ gloves for the school 
baseball team. What was the cost per glove? 
e You can solve the problem by dividing. $28 + 7 = ? 
@ You can also solve the problem above by solving the equation 
7X c= 28, or 7c = 28. The problem question means: 7 times 
what number equals 28. The equation 
for the problem is solved and checked 


at the right. Notice that c represents 7Xc=28 Check 
the unknown number. You can di- 76= 28 3 
vide each side of the equation by the Fe 28 Mee 
same number and the sides will still yaa fate 28 
be equal. 7c + 7 =c, and28+7=4. oad 28 = 28 


The cost per glove was $4. Tell how 
to check the answer. 


Use division to solve these equations. Check your work: 

2. 4n = 60 2% = 5G Zip = 189 7a = 84 9n = 75 
3.6x=35 48p=144 5n=275 3n= 174 8x = 49.6 
Write the question and the equation for each of the following 


problems. Then solve the equation and check your answer. 


4. Mr. Allen received 6% commission on the money he collected 
for his firm. If he earned $120 last week, how much money had 
he collected? (.06 of ? = $120. .06n = $120.) 


5. At 45 m.p.h., how long will it take to drive 495 miles? 


6. Ann’s father weighs 2 times as much as she does. If he 
weighs 172 pounds, how much does Ann weigh? 


7, If 124 times a number equals 873, find the number. 


8. Mrs. Fry bought a hat at a discount of 25%. If the re- 
duction amounted to $2, what was the price of the hat? 


9. Henry said, “Seven times my age is 98 years. How old am I?” 


Now you have learned: 


€ You can divide each side of an equation by the same number 
without changing the balance or the equality of the sides. 
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Understanding Equations 


An equation is similar to a balanced scale. When the weight 
on one side of the scale is equal to the weight on the other 
side, the scale is in balance. Then if you add to or subtract 
from each side of the scale the same weight, it will remain in 
balance. It will also remain in balance if you multiply, or divide, 
the weight on each side by the same number. 

e An equation states that two things are equal. n = 5 + 2 is an 
equation. n stands for an unknown number. Since n = 5 + 2, and 
5 + 2=7; then n = 7, and7 =/7. You know that n = 7 because 
7 =7 and the two sides of the equation are equal. 

e@ The unknown number in an equation is represented by a letter, 
as n, x, y, or any letter selected to represent the unknown. 


Whenever you add, subtract, multiply, or divide, you solve an 
equation. When you find the sum of 4 + 5 you are finding an 
unknown number just as you do when you solve the equation 
n=4-+5, for init n = the sum of 4+ 5,or9.n=9. 


Use an equation to find the answer for this problem. 

1. Find the total cost of an $8 skirt and a $5 hat. 

The equation (example) for problem 1 is n = $8 + $5. n = $? 
Solve each equation (find the unknown number): 
2n=7+4 s = $20 + $15 3+5=r 8+7=y 
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Using Letters to Represent Quantities 


You know that 4 plus 8 may be written 4 + 8. You also know 
that a number plus 8 may be expressed as n + 8. The letter n 
represents the unknown quantity. Other letters may be used to 
represent the unknown quantity as: x + 8, ora+ 8. 


Study the expressions below to see how an unknown number 
may be represented by a letter. 


A number less 7 (n — 7) 10% of a number (.10n) 
1 times anumber (lx orx) Thesum of 12 and a number (12 + n) 


9 times a number (9x) A number increased by 8 (n + 8) 
A number divided by 9 G) + of the area (4A or *) 


Use a letter and a number to express each of these quantities: 
1. 9plusanumber 2. 10 minusanumber 3. 50% of anumber 
4. A number divided by 6 5. The sum of 24 plus a number 
6. 7 more than a number 7. The product of 5 and a number 
8. A number plus6 9. A number less9 10. } of a number 
Use words and numbers to express each of these quantities: 


1l.3¢ 12.37 13,.4-1 14 5 15.a+36 16. 04x 


A certain number plus 21 equals 46. If we let n represent the 
unknown number, then the equation is: n + 21 = 46. 


Write the equation for each of the following statements, using 
n for the unknown number: 


17. A number and 8 more = 95 18. A number less 12 = 36 
19. Five times a number = 70 20. 8 added to a number = 42 
21. A number minus 37 = 81 22. 36+ anumber = 44 
23. Anumber divided by 8=9 24. Anumber +4=6 

Write the statement that expresses each of these equations: 


25.7=9 26.18—x=7 27.4n=13 28.n+5=92 
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Solving Equations by Using Multiplication 


1. Jean said, “I am thinking of a number. If ¢ of the number 
equals 9, what is the number?”’ 


The problem question means, % of what ee 
number = 9, or what number divided by . ; 
6 = 9. You can answer this question by ‘Ng 
solving the equation én = 9. 6 
e The equation and its solution are shown 6 6 5c0 
at the right. Notice that each side of the 6 
equation was multiplied by the same num- n= 54 
ber and the sides remained equal. Check 
@ Why were both sides of the equation mul- oi 
tiplied by 6? Neesg 
@ To check the answer, substitute 54 for n 6 
as shown. Then @ of 54 = 9, and 9 = 9. Why 54 
does this show that the answer is correct? Takes 
Use multiplication to solve these equa- I= 
tions. Check each answer: os 
2. ja = 36 sp = 43 ax =9 Za = 19 am = 25 
n c x 4 d we. 
3.3 = 21 g = 40 3 =3 5 = 5.9 35-75 


Write the question and the equation for each problem. Solve 
the equation and check the answer. 

4. If % bushel of clover seed weighs 15 pounds, how much will 
one bushel weigh? 

5. Mr. Beltz sold $ acre of wooded land for $425. At this rate, 
what would be the price per acre? 

6. The Langs spend ; of their income for food. If their food 
allowance is $24 a week, what is their weekly income? 

7. Herbert said, “I am thinking of a number. If you divide 
it by 4, the result is 95. What is the number?” 


Now you have learned: 


@© You can multiply both sides of an equation by the same 
number without changing the balance or equality of the sides. 
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Equations and Problems to Solve 
Solve the equations in each row and check your answers: 
1x+17=45 n+.83=2.52 p+123=39 a+9=90 


2.c—-425=—20 x—7e=116 n—9=48 b-14=32 

3.8=360 g=9 3a=3.75 F=6i5 06x = 16.50 

Use equations to solve these problems. Check each answer. 

4. At a sale June bought a sweater at a reduction of $1.50. 
If she paid $2.75, what was the regular price? 


5. A plane travels 3 times as fast as a train. If the plane 
averages 225 m.p.h., what is the average speed of the train? 

6. George spent $11.50 for a rod and reel. If he used 3 of his 
savings to pay for them, how much had he saved? 

7. Mr. Wells receives a 20% commission on his sales. If his 
commission was $2920 in four months, what were his total sales? 

8. How many pages were there in Barbara’s new book if the 96 
pages she read the first day were 3 of the total number? 

9. Mr. Danly receives a pension of $2400 a year. How much 
money would he have to invest at 4% to earn that amount? 

10. Jerry bought a new fishing rod and reel for $16.44. The rod 

cost $11.95. Find the cost of the reel. 


Using Addition and Multiplication to Solve Equations 


1. If David used $10 less than 3 of his savings to buy a $65 
bicycle, how much money had he saved? 

The problem situation is expressed in example A. What ques- 
tion does it ask? 


You can write the equation 
for the problem and solve it 
as shown in B at the right. 
How is the unknown number 
represented? Why is 10 added 
to each side of the equation? 
Explain why x + 2 = 75. Why 
were x + 2 and 75 both multi- 
plied by 2? How much money 
had David saved? 


Check: Use 150 in the place 
of x. (150 + 2) — 10 = 65. The 
answer is correct. Explain why. 

2. The quick way to solve the equation is shown at the left. 


Instead of writing + 10 on each side of the 
equation, you think it and write the result 
only. Then instead of multiplying both sides 
of the equation by 2, you think it and write 
the result. 

Use addition and multiplication to solve 
these equations and problems. Check each 
answer. 


3. 5 — 18 = 50 4. 35 — 65 = 17 5. 5g — 3.6 = 48 


6. Ray is 14 years of age. If he is 2 years less than } as old 
as his father, what is his father’s age? 


7. Larry said, “I am thinking of a number. If 14 less than 
4 of it is 7, what is the number? 

8. Bertha spends 2 hours a day at play, which is 1 hour less 
than 3 the time she spends in school. How much time does she 
spend in school? 
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Using Subtraction and Division to Solve Equations 


1. Mrs. Miller bought two remnants of drapery material. The 
larger piece was 2 yd. more than 3 times as long as the smaller 
piece. If the larger piece contained 17 yd., how long was the 
smaller piece? 

Example A states the problem situation. What question does 
example A ask? 

The equation and the solu- 
tion for the problem are shown 


A 3X? number + 2 = 17 in example B.What letter repre- 
sents the length of the smaller 
B 3y+2=17 remnant? Explain why 3y = 15. 
3y = 15 Why were both sides of the 
y= 5 equation divided by 3? What 
is the answer for the problem 
question? 


Check the answer by substituting 5 for y in the original equa- 
tion. (3 X 5) +2=17. 17=17. 

Use subtraction and division to solve each of these equations. 
Check each answer. 


2. 8a + 5 = 37 2n+19=45 6s + 22 = 10 
3. 4b +9 = 33.60 7x + .05 = .89 36 + 44 = 141 


Write the question and the equation for each problem. Solve 
the equation and check the answer. 

4. In 1954 Mr. Taylor received $110 interest on one invest- 
ment. This was $6 more than twice as much as the investment 
had earned for him the year before. How much interest did he 
receive on this investment in 1953? 

5. Jim mailed two packages. If the larger one weighed 24 lb. 
and this was 43 lb. more than 3 times the weight of the smaller 
package, how much did the smaller package weigh? 

6. Jim is 3 in. more than twice as tall as his younger brother. 
If Jim is 5 ft. 8 in. tall, how tall is his younger brother? 

7. An airplane traveled at an hourly rate of 35 miles more 
than 4 times as fast as a train. If the airplane traveled 275 miles 
an hour, what was the speed of the train? 
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Using Multiplication and Division to Solve Equations 


1. Bob and Tom used 120 feet of lumber to build a dock. If 
this was ¢ of the amount they bought, how many feet of lumber 
did they buy? 

The question the problem asks can 
be stated as: $ of ? number = 120. ey 4f _ 190 

If f represents the number of feet 9 


of lumber bought, then the equation Af: 
for the example is shown in line (a). (by ux Taye 5 x 120 


In line (b) both sides were multiplied ier 

by 5 and the result is shown in line (e) cle oe 

(ec). Then 4f and 600 were both di- (d) 4f _ 600 

vided by 4 as in line (d). The result is 4 a 

shown in line (e). What does f equal? (e) f = 150 
Lines (b) and (d) can be done 

mentally. 


Check: Substitute 150 for f in the original equation. 4 x 150 
+5 = 120. 120 = 120. The answer is correct because the numbers 
on both sides of the solved equation are equal. 


Solve these equations by using multiplication and division: 


2n _ Be aad 3h op 
2. = = 8.6 g = 12 Z = 360 ip = 198 
5s 7d 5a 2b 
3 ie = 1750 p=83 G=475 3 = 38 


Write the question and the equation for each problem. Solve 
the equation and check the answer. 

4, At a sale Robert paid $24.50 for a camera, which was 3 
of the original price. What was the original price? 

5. If ¢ of a bushel of apples weighs 373 pounds what is the 
weight of 1 bushel? 

6. Susan spent 36¢ for a box of cookies. If this was 2 of her 
money, how much money did she have at first? 

7. Mr. Benson spends $75 of his salary to pay rent. If this 
is 3 of his salary, how much does he earn? 

8. If 25 lb. of beef cost $1.20, what is the cost per pound? 
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Using Equations to Find More Than One Unknown Quantity 


1. There were 160 persons at a school concert. The committee 
report showed that twice as many mothers as fathers attended, 
and 5 times as many pupils as fathers. How many fathers 
attended? How many mothers attended? How many pupils 
attended? 

e You can think of the 
persons present as 1 
group of fathers, 2 such 
groups of mothers, and 
5 such groups of pupils, 
or 8 equal groups. Then 
8 groups, or $ = 160 
persons. 

@ You can think of the 
problem as asking: What number + 2 times the number + 5 times 
the number = 160. Let n represent the number. Then the equation 
for the problem is n + 2n + 5n = 160. 
@ 7, 2n, and 5n are like terms because 
each term contains the same letter. You 
can add like terms in the same way that 
you add like fractions or like numbers. 
Explain each step in the solution. 


Check: since n = 20, then 2n = 40, and 
5n = 100. 20+ 40 + 100 = 160. 160 = 160. 


2. Study equations A and B. Solve 
each equation and check the answer. 


e In A 3t = 30. Why? t=? 

e In B 8x = 48. Why? x =? 
Solve and check these equations: 
3. n+ 5n = 72 An — x= 36 d + 3d + 32d = 115 
4. 6a —3a+a=28 x«4+4x—2x=12 5n + 8n + 7n = 100 
5. 12y + 8y + 5y — 18y = 63 16z — 4z + 8z — 122+ 6z = 140 
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Formulas and Equations 


1. A rug is 14 ft. long and 10 ft. wide. What is its area? 


The formula for area is A = lw; so A = 14 x 10 = 140 sq. ft. 


e If you write the actual value of A in place 
of A, then A = 140 becomes 140 = 140. You 
can see that a formula is similar to an equation 
because the two sides are equal. 

@A formula states a relationship between 
quantities without stating the values of the 
quantities. A = Jw, no matter what the values 
of / and w may be. 


e If you substitute known values for all but one of the quantities 
in a formula, you have an equation with one unknown quantity. 
You can use that equation to find the unknown quantity; so 


A=14xX 10. Then A = 140. 


Below are some of the formulas you have learned to use. An- 
swer the questions following the formulas. Then give in words 
the meaning of the formulas as: A = lw means area of rectangle 


equals length times width. 


2. A= hp Lis length, w is width. What is A? 

3. d=m—s_ mis minuend, s is subtrahend. What is d? 
4.q= 2 D is dividend, d is divisor. What is q? 
5.p=mX M mis multiplier, M is multiplicand. What is p? 
6. p=bk >} P is percentage. What is 6? What is r? 

7. V = lwh Z is length, w is width. What is h? What is V? 
Ss. C= gd C is circumference. What is d? What is 7? 
9.4="2" 4s base, h is height. What is A? 


For each formula above substitute suitable numbers for the 
letters on the right side of the equal sign. Then solve the equation 


which result 


Ss. 
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Review and Practice 
EY 


Find the answer for each example, equation, and problem: 


1. 397.025 36.48)2736 2592)$0953.28 87.5) 410.375 683% 


648.75 19753 
759.833 $7516.98 $8,020,500 760i 24383 
485.667 X432 —6,239850 —995 37294 
563.48 ——— onan 3572, 
870.167 5413.2 3598 6.4825 5623 
906.375 —4758.9 x.708 1728 58402 


Bled AX 1g +5} 7E+1h OX3R BEG 


a. Es 
3.9n=162 x+8.25=15 n—63= 285 w + 43 = 123 
A. R= 20-25 lg = 373 == 159 3a+a—2a=60 


5. Last week Mr. Thomas drove 245.7 mi. Gas cost $.245 per 
gallon plus a federal tax of 2¢ per gallon and a state tax of 5¢ 
per gallon. If his car averaged 19.5 miles per gallon, what was 
the total cost of the gasoline for the week? 

6. Mr. Beck borrowed $75. He agreed to pay $25 a month plus 
interest at 3% per month on the unpaid balance. What was the 
amount of each payment? The total amount of interest paid? 

7. Mr. Willis bought 75 shares of stock at 110.4 ($110.50) 
with brokerage at 17¢ per share. What was the cost of the stock 
including brokerage? 

8. Pierre’s grandfather who lives in France owns 5 hectares 
of land. How many acres does he own? 

9, While Pierre and his parents were visiting his grandfather 
in France, they took a trip to Paris, 125 km. away. How many 
miles was the round trip? 

10. Mr. Evans plans to paint a house that is 45 ft. long, 30 
ft. wide, and has an average height of 15 ft. A gallon of paint 
covers 450 sq. ft. on the first coat and 500 sq. ft. on the second 
coat. How many gallons will he need for the first coat? For the 
second coat? At $4.68 per gal., what will the paint cost and how 
much paint will he have left? 
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Yy 
To Help You Remember Ry 


The page numbers following the questions, examples, and prob- 
lems tell you where to turn if you need help. 


> To think and talk about: 

1. Explain what an equation is. What is the difference be- 
tween (16 =9+ 7) and (x =9+7)? (229) 

2. Explain the difference between formulas and equations. (241) 

3. Explain how to solve and check each of these equations. 
(231-232, 234-235, 237, 240) 


(a) n+ 8.6 = 24 (b) a — 53 = 73 (c), .15m = $9 
(a) $= 68 (e) 5-5 =3 (f) 5n +n —2n = 32 


4. Discuss the cost and benefits of Social Security. (224) 

5. Explain the difference between income taxes, property taxes, 
and sales taxes. For each of these taxes, tell how the amount of 
tax to be paid is determined. (214-216, 218, 220-221) 


> To think about and write: 

Use equations to solve these problems: 

1. Tom paid $1.39 more for a casting rod than Bob did. If 
Tom paid $12.88 for his rod, what was the price of Bob’s rod? 

2. June paid $6.50 for a jacket that had been reduced $2.45. 
What was the original price of the jacket? (232) 

3. Mr. James received $540 for selling a house. His commission 
was 5%. What was the selling price of the house? (235) 

4, Mary weighs 3 Ib. less than 3 as much as her father. If she 
weighs 95 lb. what is her father’s weight? (237) 

5. Construct a bar graph to show that the Thorpes spend their 
monthly income as follows: housing, 22%; food, 24%; clothing, 
9%: church and donations, 10%; insurance and savings, 7%; educa- 
tion, 5%; transportation, 6%; recreation, 5%. What per cent is 
left for other expenses? If Mr. Thorpe’s take-home pay is $390 
per month, how much is spent for each item? (121, 149-151) 

6. Construct a right triangle with legs equal to 6 in. and 8 
in. Measure the length of the hypotenuse. Then calculate its 
length. What is the difference in your answers, if any? (115-116) 


243 


Testing Yourself 
Find the answer for each question, example, and problem: 


1. What is the interest on $500 at 4% for 9 mo.? On $2700 at 
23% for 5 yr.? 


2. What is the rate of interest when the amount of interest 
on $1875 for 2 yr. is $93.75? When the interest on $6000 for 8 
months is $160? 


3. How much money was invested at 35% for 13 yr. if the 
amount of interest was $50.40? 


4. How long was $1500 invested at 3% to earn $112.50? 


5. Find 333% of $64.95; 168% of $12.96; 75% of $1328; 
98% of $20; 874% of $98.90; 25% of $7868. 


6. 54 = 7% of 18? Of 72? Of90? Of 81? Of 216? Of 324? 
7. 36 = 150% of ? 75% of? 334% of? 6% of? 13% of? 


8. Mrs. Casper bought a handbag priced at $7.95 plus 10% 
federal tax and 2% sales tax. How much did she pay for the bag? 


9. How much real estate tax will Mr. Lee have to pay if the 
assessed valuation of his home is $6550 and the rate is 49 mills? 


10. A storekeeper pays $2.10 for a certain article. If his margin 
is 30% of the selling price, what must the selling price be? If he 
allows 333% of the margin for profit, what is the amount of profit 
on each article? On 100 such articles? 


il. On March 31, 1954, the circulation of magazine A, was 
10,275,979; magazine B, 4,466,139; magazine C, 3,055,257; and 
magazine D, 2,091,503. Round figures to thousands and find the 
total circulation. Using the rounded numbers find the per cent 
the circulation of each magazine is of the total circulation to 
the nearest whole per cent. 


12. A large corporation distributed about $283,750 in divi- 
dends to 51,425 stockholders. What was the average amount re- 
ceived per stockholder? 


13. John said, “Three more than + my age equals the day of 
the month on which I was born. I was born on April 8. How old 
am I? 
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The Meaning of Ratio 
Tom has 4 trout flies. His father has 8. Such numbers can be 


4 


compared in two ways. 4 is equal to 3 of 8, because 4 + 8 = g = x 
8 equals 2 times 4, because 8 + 4= 7 == 2. 

e@ When you compare numbers in these ways you are finding the 
relation, or ratio, of one number to the other. 

@ The ratio of 5 to 30 may be expressed by a fraction, because 
5 + 30 = 3 =#. The ratio of 5 to 30 is the same as 1 to 6, or z. 
@ The ratio of 1 to 6, or 4, may also be expressed as 1:6 by using 
a colon (:) as a ratio sign. The ratio 1:6 is read one to six. In 
the ratio 1:6 the numbers 1 and 6 are the terms of the ratio. 

e You may express the ratio of 30 to 5 as 3 = 7 = 6:1, read six 
to one. The ratio of 30 to 5 is the same as 6 to 1, or 6:1. 


Notice that a fraction, as 4, or a ratio, as 1:6, may be used 
to indicate division as well as ratio. (5 + 30 = 35 = @ = 1:6). 


Express the ratio of the small number in each pair below to the 
large one by using (a) a fraction, (b) the ratio sign. 


Ls 7, 21 15, 60 50, 75 9, 15 36, 54 32, 56 
2. 27, 72 9, 12 14, 42 15,75 16, 24 4, 36 


For each pair of numbers above use the ratio sign to express 
the relation of the large number to the small one. 
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Using Ratio to Compare Fractions 


1. Esther used 3 yd. of striped material to make an apron and 
z yd. of plain material to trim it. What is the ratio of the quantity 
of plain material used to the quantity of striped material? What 
is the ratio of the quantity of striped material to the quantity 
of plain material? 
@ The answer for example A means A 42 
that the quantity of plain material used es 
is equal to ¢ of the quantity of striped B i< 
material used. The ratio is 1:5. 
@ The answer for example B means 
that the quantity of striped material used is 5 times larger than 
the quantity of plain material used. The ratio is 5:1. 


= 155 


| 
Oe 


== 5:1 


« 
Bln 


2. Example C below shows how to find the ratio of 4 to 4. 


Example D shows how to find the ratio of 3 to 3. Explain each 
computation, and the meaning of each ratio. 


The Division The Ratio Its Meaning 
ek tet ee 
C 3:4 4 = 3 of 3 
b+ §=}xi=i 
i a ee ee 
3 27 6 6©6~—C«< SS 3 
D 4:3 Z=11x1 


wir 
| 


For each pair of fractions below find the ratio of the first 
fraction to the second, and the ratio of the second fraction to 
the first. Use the method you prefer when dividing fractions. 


Solve these problems: 
5. Find the ratio of 3 gal. of water to 3 gal. of water. 


6. Find the ratio of 2 mi. to 3 mi. 
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Using Ratio to Compare Quantities 


1. The picture window in the Claytons’ new home is 90 in. high 
and 9 ft. wide. What is the ratio of the height of the window to 
its width? Of its width to its height? 


Before 90 in. can be compared with 9 ft. they must be expressed 
in the same unit of measure. Study examples A and B below. 
@ In example A, how were 90 in. changed to 73 ft.? @ Explain 
both the division and inversion methods for dividing 73 by 9. 
@ Tell what the ratio means. 
@ In B, how were 9 ft. changed to 108 in.? @ Explain the other 
steps in the computation. @ What does the ratio mean? 


The Division The Ratio Its Meaning 
At 
A 9in=7f. B= Y+9=3 5:6 7i=eof9 
: 905 f 
B 73 ft. = 90 in. i086 : 5:6 90 = 2 of 108 


2. Examples C and D below show the computation for finding 
the ratio of the width of the window (9 ft.) to its height (90 in.). 
Explain each computation. Tell what each ratio means. 


C 90 in. = 73 ft. 9 =9+4=§=4 65  9=1:x7 
: 2 


D 9ft.=108in, PE-F=15 65 108=15x90 


For each pair of quantities below, find the ratio of the smaller 
quantity to the larger, and the ratio of the larger quantity to 
the smaller. Remember to express the quantities in each pair in 
the same unit of measure. 


8. 4 ft., 2 yd. 2 qt., 2 gal. 8 oz., 3 lb. 5 pt., 6 qt. 
A. $.75, $2.25 1206 Ib., 1 'T. 6 sq. ft., 2 sq. yd. 
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Using Equal Ratios 


The illustration shows the Merritt family. Dick is 13 years of 
age and Mr. Merritt is 39. June is 12 and Mrs. Merritt is 36. 


1. What is the ratio of Dick’s age to his 
father’s age? Study example A. 


A 13_41 
2. What is the ratio of June’s age to her 39°° 
mother’s age? Study example B. Beier 
3. Is the ratio of 13 to 39 the same as slo 
the ratio of 12 to 36? Give the reasons for 
your answer. Tell what each ratio means. 
@ Because the ratio of 13 to 39 isthe same © = ee 
as the ratio of 12 to 36, the two ratios are 13 * - 
equal ratios. D 36 =32=—3 
12s 
4. Study examples C and D. Are the 
ratios 39 to 13 and 36 to 12 equal ratios? 
Give the reason for your answer. Tell what 
each ratio means. l 2 =e 
5. The computation at the right shows how 98 
to prove that the ratio 8 to 6 is equal to the —=1f,=14 
ratio 28 to 21. Explain the computation and aL 
tell what each ratio means. — 
Prove that the ratios in each pair below are equal ratios. 
6.4 8 3 12 a 10 20 a 
8 16 5 20 2 4 5 10 16 14 
7618 46 92 i189 68 76 
3 9 10 15 12 32 6 3 lf 1g 
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Understanding Proportion 
i iia 2a een a ie Rl I! 


1. David made two boxes for his colored slides. One was 6 
in. wide and 9 in. long and the other was 8 in. wide and 12 in. 
long. What was the ratio of the width of the small box to the 
width of the large box? The ratio of the length of the small 
box to the length of the large box? 


Because 6 = j of 8 and 9 = 2 of 

12 the ratio of 6 to 8 and the ratio 
of 9 to 12 are equal ratios. 
@ Two equal ratios form a propor- 
tion. A proportion is shown at the 
right below. Its terms are 6, 8, 9, 
and 12. It states that the ratio of 6 to 8 is equal to 
the ratio of 9 to 12. 


2. A proportion is like an equation. Tell why. 
@ Proportions, like equations, can be used to solve 
problems. Read this problem: 


3. At the rate of 90 mi. each 2 hr., how 
long will it take to drive 360 miles? 


The proportion for the problem is shown 
at the right. It means that the ratio of the 
unknown number 7 hr., to 2 hr. is equal to 
the ratio of 360 miles to 90 miles. 


Multiply both ratios by 2, using can- 
cellation. Then n = 8. It will take 8 hours 
to drive 360 miles. Check: n = 8. 8 + 2 = 360 + 90,or 4 = 4, 


Solve and check each equation below. The ratio with the un- 


known as a term may be moved to 20. # " = Oo 
the left side of the proportion. Then, —” 3 = qe ee 
2-8 B.k Ws ee a8 
8 6 1 21 30 690 18 2 72 6 

a @ 78 Bh eae oe 5 2 

3 1 108 12 42° 27 50-20 


More about Solving Proportions 


1. Linda’s father pays her $7 every 2 weeks for helping him 
with his bookkeeping. How much will he pay her in 12 weeks? 


The proportion for the problem is shown in A. 


What are the terms? It means that the ratio of > 7 
2 wk. to 12 wk. equals the ratio of $7 to $x. A ae 
@ On page 249 you learned to solve a proportion B84 
by using multiplication and division. To solve 2=- 
the proportion in A, first multiply both ratios eg son BA. 
by 12; next multiply both by x; then solve the ew AD 


equation 2x = 84. Explain the computation in A. 

2. A short cut for finding the equation (2x = 84) 

is shown below in B. Notice that you multiply the numerator of 
the first ratio and the denominator of the second (a), and then 
multiply the denominator of the first ratio and the numerator of 
the second (b). This is called cross multiplying. The cross multi- 
plying gives the equation 2x = 84. Then x = 42. 


The Proportion Cross Multiplying The Equation 
B 2 Ht (a) 2Xx=2x 2x = 84 
120% (b) 12 X 7 = 84 x = 42 


Solve and check the following proportions. Use either the 
method shown in A above, or cross multiplication as shown in B. 


Be 9 2.10 6% 48 1 _% 
4 18 3. x 36 5 10 wi 
46.3 * 8 2.2 4.8 2-5 
i565 & 4 7 7 3 x 9 95 570 
B7oe 2,0 4.3 2.7% SF 
2 18 8 x s {2 o7 CS. 1000 «x 


Now you have learned: 


€.To find the unknown quantity in ‘a proportion, you may 
_cross multiply the terms of the two ratios to find the equation. 
Then solve the equation. : 
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The pupils in a class wanted to find the height of a telephone 
pole near the school. It was too high for them to measure. 


One day they measured the length of the shadow 
cast by the pole. It was 24 ft. long. Then they 
measured the length of the shadow cast by a post 
which they knew was 12 ft. high. The post’s shadow 
was 8 ft. long. They thought of an imaginary line 
from the top of the pole to the end of its shadow, 
and another from the top of the post to the end of 
its shadow. Thus they had two similar triangles, as 
shown in the drawing at the right. 

@ When triangles are the same shape, but not the 
same size, they are similar triangles. Corresponding 
sides of similar triangles form equal ratios. 

The pupils used equal ratios to form a propor- 
tion, using x for the unknown number (the height 
of the pole). They solved the proportion to find x 
the height of the pole. x = ? 


Use proportion to solve this problem: 
1. Triangles ABC and DEF are simi- © 
lar. Find the length of side DE (x). 


@ Since the corresponding sides of simi- 
lar triangles form equal AC _ AB 
ratios, you know that —” DF” DE 


To find DE, you substitute the known 
numbers and solve the proportion. 


Say 


2. Find the length of side EF (y). 
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More About Using Proportion 


1. Two boys wanted to measure the distance across a small 
lake. They set posts at points A and B on opposite sides of the 
lake. Then they stretched string from A and from B.as close to 
the edge of the lake as possible. The strings crossed at point O. 


Then they measured 
the distances AO and BO 
which were 72 yd. and 60 
yd. respectively. They put 
a stake at point C, mak- 
ing CO j the length of AO, 
or 18 yd. They also put a 
stake at D, making DO ; 
the length of BO, or 15 yd. 
Then they measured CD 
and it was 123 yd. long. 


Triangles AOB and COD are similar; so then 


corresponding sides form equal ratios. At the AB O 

right is the proportion for the problem above. DG CO 

Solve it to find distance AB. Check your answer. = 79 
2. Bob measured a shadow cast by a lamp post. T2i aes 


It was 10 ft. long. A tall tower cast a shadow 
45 ft. long. Bob knew that the lamp post was 
14 ft. tall. How much taller than the lamp post was the tower? 


3. Joyce has a picture film 4” x 5’’. She wants an enlarged 
print made from it that will be 8’ wide. How long will the en- 
larged print be? 


The print will be the same shape 
as the film; so they will be similar, 
and therefore corresponding sides 
will form equal ratios. Write the 
proportion for corresponding sides 
of the film and the print. Then 
solve the proportion and check 
your answer. 


4, Albert plans to reduce a poster 16’’ wide X 12’ high to a 
height of 9’. How wide will the reduced poster be? 
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Problems to Solve 


Use what you have learned about ratio and proportion to help 
find the answers to the problems on this page. 


1. At the rate of 95 miles in 2 hours, how long will it take 
Mr. Sands to make a trip of 380 miles? 


2. If 6 oz. of acerola juice is equal in vitamin D content to 
480 oz. of orange juice, how many ounces of orange juice will 
equal 5 oz. of acerola juice in vitamin D content? 


3. If 3 pounds of meat will serve 8 persons, how many pounds 
will be needed for 15 persons? 


4. On a scale drawing 4 inches represent 60 feet. How many 
inches will represent 90 feet? 


5. With a tail wind, Canadian geese sometimes travel as far 
as 140 mi. in 2 hr. At this rate, how far could they travel in 
5 hours? 


6. Mr. Landry was paid $135 for a job that required 40 hr. 
of work. At this rate, how much would he be paid for a job that 
required 60 hours? 


7. During a 14-year period about 1000 persons were injured in 
hunting accidents in a certain state. At this rate, about what 
would be the number of persons injured in hunting accidents in 
that state in a 10-year period? 


8. If 18 square yards of carpeting cost $171, how much will 
24 square yards of the same carpeting cost? 


9. The dimensions of a rectangular picture are 12’’ by 15”. 
If it is reduced in width to 9’’, what will its length be? 


10. If a water tower casts a shadow 110 feet long and a 6-ft. 
man casts a shadow 15 
feet long, how tall is 
the water tower? 


11. The two triangles 

shown at the right 
are similar. What are 
the lengths of sides x 
and y? 
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Review and Practice . 


Solve and check each of these equations: 


1. s—70=27 5n=85 x+89=198 d— .25d+ 3.75d = 45 


2. 4x + 4x = 27 = = 84 5 + 35 — 6 = 245 7 — 32 + 56 = 25 


Find the missing numbers: 


3. 4 bu. 3 pk. 7 qt. = ? qt. 15 gal. 3 qt. 1 pt. =? pt. 
4, 2 yr. 48 wk. 6 da. =? da. 4 A. 4 sq. rd. =? sq. yd. 
5. 15 cu. ft. 150 cu. in. = ? cu. in. 2 hr. 45 min. = ? sec. 


For each of the following pairs of fractions, find the ratio of 
the first fraction to the second: 


wih 


Si 
2 12 


lw 
Sai) 
Colum 


Nie 


1 
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Aw 
wilt 
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op 
ar 


? > ? ? 


7. Using a scale of +” to 10’, find the actual length of these 
scale lengths: 3’’; 14”; 4”; 23”; 2; 32. 

8. Find the total amount (principal + interest) on $400 at 2% 
for 2 yr. compounded semiannually. On $750 at 3% for 1 yr. On 
$125 at 2% for 13 yr. 


9. The hypotenuse of a right triangle is 15 ft. The length of 
one side is 12 ft. What is the length of'the other side? 


10. A survey of 2590 families showed that 10% earned less than 
$1000 a year; 58% earned $1000 to $4999; 21%, $5000 to $7499; 
6%, $7500 to $9999; and 5%, $10,000 or more. How many families 
were there in each group? 

11. In 40 years the production of lumber in the United States 
decreased from about 44,510,000,000 board feet to about 32,176, 
000,000 board feet. Round the numbers to billions and find the 
per cent of decrease to the nearest tenth of a per cent. 

12. Mr. Day’s salary is $65 a week plus 3% commission on sales 
above $1500 a week. If his sales for four weeks amounted to 
$19,500, what were his total earnings? 
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To Help You Remember 
a ete is A il 


The page numbers following the questions, examples, and prob- xX 


lems tell you where to turn if you need help. 


> To think and talk about: 


1. Name the terms of a common fraction. Tell what each 
means. What does a common fraction express? (25) 

2. What does a ratio express? Tell how to write the relation- 
ship of 8 to 40 in three ways. (245) 

3. Find the ratio of $ to 2. Tell how to write this ratio in 
three different ways. (246) 

4. Explain the computation for finding the ratio of 9 in. to 
2 ft. (247) 

5. Illustrate and explain the meaning and use of equal ratios. 
(248-249) 

6. Discuss the meaning of formulas, equations, and proportion. 
(230, 241, 249) 


> To think about and write: 


1. Jean saved $10 in 6 weeks. At this rate, how much will she 
Save in 15 weeks? Use proportion to solve the problem. Then 
check your answer. (249-250) 


2. Write the formula for this problem and then solve the prob- 
lem: What is the interest on $2500 for 5 yr. at 4%? = (184) 


3. Write the other three related interest formulas. Make up 
a problem for each formula, and solve your problems. (184) 

4. Write an equation for each of these problems. Solve your 
equations and check your answers: (a) Jim had 27 more butter- 
flies in his collection than John. If Jim had 85 butterflies, how 
many did John have? (b) Mr. Peters received 2% commission on 
his sales. If his commission was $480, what was the amount of his 
sales? (c) Harold used a of his savings to buy a camera. If he 
paid $14.50 for the camera, how much had he saved? (231-235) 

5. Write each ratio in three ways: If Lila weighs 90 lb. and 
her sister weighs 60 lb., what is the ratio of Lila’s weight to 
that of her sister? What is the ratio of her sister’s weight to 
Lila’s? — (245) 
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Testing Yourself 


Find the answer for each question, example, and problem: 

1. Find the sum of }+$+3+2+ J. Express each common 
fraction as a decimal fraction and find the sum. Change the 
decimal sum to a per cent. In what way are the sum of the frac- 
tions, the sum of the decimals, and the per cent alike? 

2. Divide 2.5° by .5”. Multiply 6.3” by a. 

3. Two angles of a triangle measure 45° and 65°. What is the 
size of the third angle? 

4. What is the net price of a shipment of refrigerators if the 
list price is $1480 and the discounts are 123%, 10%, and 2%? 

5. A sewing machine originally priced at $169.75 was reduced 
to $122.22. What was the per cent of discount? 

6. A bank statement shows a balance of $256.54. The check 
stub balance is $180.79. Checks for $11.86, $26.05, $15.00, $1.50, 
$3.85, and $17.49 are outstanding. Is the balance correct? 

7. Marianne bought a new Scout outfit. She paid $6.50 for a 
uniform, $.50 for a belt, $.60 for a tie, and $1.50 for a beret, 
plus 2% sales tax on the total bill. How much change did she 
get from $10? 

8. Mr. Johnson received a 5% commission for selling a home. 
If the commission amounted to $699.50, what was the selling 
price of the home? 

9. The area of Uganda, Africa, is 94,000 sq. mi. and the popu- 
lation is 5,250,000. What is the average number of persons per 
square mile to the nearest whole number? 

10. If 99.2% of the population of Uganda are Africans, how 
many non-Africans live there? 

11. How many square miles of Uganda are covered by water if 
15% of the area is lakes and rivers? 

12. At asale Mrs. Galin bought a $75 mahogany lamp table for 
$57. What was the per cent of discount? 

13. Mary is 13 years old. If her age is 3 years less than 3 of 
her mother’s age, how old is her mother? (Use an equation to 
solve this problem.) 
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New Sources of Power | 
Se ee eee 


Uranium and thorium are elements used in atomic piles (fur- 
naces) to produce tremendous amounts of heat. This heat is used 
to change water into steam which in turn is used to turn electric 
generators. The generators supply electricity. 

1. A pound of uranium 235 (U-235) can produce as much 
power as 1300 tons of coal. How many tons of coal are needed 
to provide as much power as an ounce of U-235? 

2. An ounce of U-235 can provide as much power as 375 
barrels of fuel oil. How many barrels of fuel oil are required to 
supply as much power as 5 pounds of U-235? 


3. At the present rate of consumption, some scientists esti- 
mate that our known coal and oil supplies will last 400 years. 
If the estimate is correct, in what year will these sources of 
power be exhausted? 

4. There is a good possibility that uranium can be used to 
produce electricity for about .2¢ a kilowatt hour. The present 
cost is about .4¢ a kilowatt hour. By what per cent will uranium 
reduce the production cost of electricity? 

5. A new U.S. power plant using uranium for power will cost 
$50,000,000 and will produce 60,000 kilowatts of power. What 
is the investment per kilowatt of productive power? 

6. The Atomic Energy Commission pays a bonus of $15,000 to 
$35,000 for the first 10,000 pounds of ore from new discoveries. 
What is the smallest and the largest bonus paid per pound? 
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Transportation by Air 


Although the air distance around the earth is about 24,900 
miles, improved means of transportation have made it seem much 
smaller. The most remote place on the earth can now be reached 
in less than 40 hours by fast airplane. 

1. To the nearest m.p-h., at what average speed must a plane 
fly to travel half way around the earth in 40 hours? 

2. An airline advertised 
a tour around the world 
for $1347.90. To the near- 
est tenth of a cent, what 
is the cost per mile of the 
tour? 


AROUND “Siege ,,3A20de7 zm 


includes plane fare, meals, 


Ona TH E WO R L D t= and hotels. It costs $2075. 


ROME 


SYDNEY What is the average cost 


~wunder stages pur day! 


— ey 4. The transpolar trip 


oS 
=o 6¢ a Mule SINGAPORE between Copenhagen and 


Sap 


me Los Angeles is about 5800 

cS foo} miles. The flight takes 

BEIRUT WN ed about 24 hours including 
Rad y BANGKOK t t f 3 le 4 
_aat ’ wo stops of @ hr. each. 
ir : ra What is the average speed 


per hour of flying time on 
this flight between Copenhagen and Los Angeles? Find the answer 
to the nearest mile. 

5. A passenger-mile is equal to one passenger carried 1 mile. 
Domestic airplane passenger traffic increased from 683 million 
to 14,800 million passenger-miles between 1939 and 1953. What 
was the per cent of increase to the nearest whole per cent. 

6. A ton-mile is equal to a ton carried 1 mile. Freight traffic 
by air increased from 12 million ton-miles in 1939 to 19 million 
ton-miles in 1941. What was the per cent of increase? 

7. Between 1941 and 1953 airline freight traffic on United 
States airlines increased by about 2268.4%. What was the 1953 
traffic to the nearest million ton-mile? 
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Transportation by Railroad 

The train shown above is the Spanish “Talgo” type which is 
being introduced on some United States’ railroads. Solve the 
following problems about railroads. 

1. A Talgo type train made the 156.8-mile trip between New 


Haven and Boston in about 2 hr. 30 min. including 7 stops. What 
was the average speed to the nearest tenth of a mile? 


2. A regular type train made the same trip in 4 hr. What was 
its average speed per hour? 

3. Present railroad equipment costs $2300 a seat including 
locomotive power. Railroad men think that Talgo trains can be 
built for about $800 a seat. How much less money will be needed 
to build a 300-seat Talgo train than a 300-seat regular train? 

4. Between 1880 and 1890 a total of 70,300 miles of railroad 
track were built in the U.S. On the average, how many miles 
were built per year during that 10-year period? 

5. Railroads in the United States now have a total of 223, 
300 miles of track. This is 29% of the world’s mileage. What is 
the world’s mileage of railroad track? 

6. In the United States an average of about 9 freight trains 
start on their runs each minute of the day. At this rate, how 
many freight trains start on their runs per day? 

7. Railroad passenger traffic on United States’ railroads 
dropped from 34,040 million to 31,800 million passenger-miles 
between 1952 and 1953. What was the amount of the decrease? 

8. Freight traffic on United States’ railroads increased from 
338,125 million ton-miles in 1939 to 614,000 million ton-miles 
in 1953. What was the amount of the increase? 


9. A manufacturer sold 173 stainless steel passenger cars for 
$40 million. Find the price per car to the nearest dollar. 
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Transportation by Automobile 


In 1954 it was estimated that there were 58,129,000 motor- 
driven vehicles in the United States. 


1. If the population of the 
United States in 1954 was 
162,187,000, how many persons 
were there per car? (Answer to 
the nearest tenth.) 


2. If the number of motor 
vehicles in 1940 was 32,453,000 
and the population was 131, 
820,000 how many persons were 
there per car at that time? 


3. By about what per cent 
did the number of cars increase 
between 1940 and 1954? 


4. An automobile club estimated a fixed cost of $1.55 a day 
to own a car plus 3.54¢ a mile to drive it. At this rate what is 
the car expense on a day’s trip of 350 miles? 
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5. The destructive force produced in an auto crash varies as 
the square of the speed. How many times greater is the destructive 
force at 40 m.p.h. than at 20 m.p.h.? 


6. By how many times is the destructive force of a car in- 
creased as speed increases from 20 to 60 m.p.h.? 


7. At speeds of 20 m.p.h., about 1 of every 70 traffic injuries 
is fatal. What is the average number of deaths per 1000 injuries 
to the nearest whole number? 


8. At speeds above 50 m.p.h. about 1 of every 13 hurt in auto- 
mobile accidents dies. To the nearest whole number, how many 
deaths per thousand occur at speeds above 50 m.p.h.? 

9. About how many times greater is your chance of living 
through a traffic injury which occurs to you in a car traveling 
at 20 m.p.h. than at 50 m.p.h.? (See problems 7-8). 


10. In a mileage test a car traveled 22.8 miles per gallon of 
gasoline at 30 m.p.h. and 16.0 miles per gallon at 60 m.p.h. By 
about what per cent did the miles per gallon decrease? 
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Communication by Mail 


The rate for letters and first-class packages sent from the 
United States to Canada or Mexico is the same as domestic rates, 
3¢ per ounce or fraction thereof. First-class mail to countries 
other than Canada and Mexico has a rate of 8¢ for the first 
ounce and 4¢ per additional ounce or fraction thereof. The weight 
limit is 4 lb. 6 oz. on first-class mail sent to countries outside 
the United States. 


1. How much postage is required on a 33-oz. letter to Canada? 


2. What is the postage on first-class mail of the maximum 
weight sent to Mexico? 


3. What is the cost of sending a 9-oz. letter to England? 


4. How much postage is required on a first-class package weigh- 
ing 4 lb. 6 oz. sent to France? 


Air mail rates to other countries vary. The chart below shows 
rates from the United 
States to certain 
other countries. 


5. How much post- 
age is required on a 
13-0z. letter to Ger- 
many? To Australia? 


6. How much post- 
age is required to 
send a 6-oz. package 
to Germany by air 
parcel post? 


7. How much post- 
age is required on a9- 
oz. parcel post pack- 
age sent to England? 


8. Jim wants to send a package weighing 1 lb. 6 oz. by air parcel 
post to his brother in Japan. How much postage must he pay? 


9. How much less postage is required to send a package weigh- 
ing 2 lb. 2 oz. to India by air parcel post than to Korea? 
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1954 


1945 


1940 


1935] 17,424,000 


vol amma 1925? In 1936 than 


Communication by Telephone 


Although the telephone is less than 100 years old, it has be- 
come an important means of communication both in home life 
and in business. As a result of developments in recent years you 
can now talk directly by telephone to persons in foreign coun- 
tries just as you talk to persons living near your home. 

1. About how 

TELEPHONES IN USE IN THE UNITED STATES many more tele- 
51,900,000 phones were in use 
in 1930 than in 


in 1925? 

27,867,000 2. About how 
many fewer tele- 
phones were in use 
in 1935 than in 
1930? 

3. How many 
more __ telephones 


1930] 20,210,000 were in use in 1954 


than in 1925? 


1925] 16,935,918 4. Between 1940 


MILLIONS 
10 


— = 3 ™ - . | and 1950, what was 

5 20S 30,35 40 45 50 ~—s*55}__ the increase in the 
number of tele- 

phones in use? Find the per cent of increase to the nearest per cent. 

5. What was the increase between 1950 and 1954 of the number 
of telephones in use? What was the per cent of increase? 

6. In 1953 there were 30.3 telephones in use in the US. for 
every 100 persons. At this rate, how many telephones would be 
in use in a city of 30,000 population? 

7. The estimated civilian population of the United States was 
157,381,000 on Dec. 1, 1953. If the estimate was correct, how 
many telephones were in use in 1953? (See problem 6.) 

8. In the United Kingdom in 1953 there were 11.7 telephones 
in use for each 100 persons. About how many times as many tele- 
phones were in use for each hundred persons in the United States 
as for each hundred persons in the United Kingdom? 
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ion by Cable 

The telephone and the telegraph require wires to connect the 
instruments that send and receive the messages. First it was 
thought that these wires could be used only on land. But in 
1857 Cyrus W. Field laid the first cable across the Atlantic 
Ocean. Since that time many cables have been laid for communi- 
cation between the various continents. A new Atlantic telephone 
cable is being planned from Newfoundland to Scotland. 

1. There are over 350,000 miles of cables connecting the con- 
tinents. About how many times would these cables go around the 
earth at the equator? (The circumference is about 24,900 mi.) 

2. The first transatlantic cable was built with 340,000 miles 
of wire woven into strands. If the cable was about 2000 miles 
long, how many miles of wire were used in 1 mile of cable? 

3. A cable connecting San Francisco and Manila was com- 
pleted in 1903 at a cost of $12,000,000. The length of the cable 
was about 7000 miles. Find the cost per mile to the nearest dollar. 

4. The new Atlantic telephone cable will cost $35,000,000 and 
is to be 2300 miles long. What is the average cost per mile? 

5. The cable has a diameter of 17 in. Find its circumference 
to the nearest hundredth of an inch. 

6. The 2300-mile cable will be laid in 12 days. On the average, 
how many miles of cable will be laid per day? 

7. In places the cable will lie 3 miles below the surface of 
the ocean. How many feet under the surface will that be? 


Commun 
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Communication by Wireless 
The expense of the installation and maintenance of wires for 
sending messages caused inventors to experiment on sending mes- 
sages through space without wires. The first successful wireless 
telegraph was invented by Guglielmo Marconi in 1896. Later the 
wireless telephone and the radio were developed. Now it is 
possible for you to sit in your home and hear what is being said 
and done at that instant in remote parts of the world. 


1. Radio messages travel at the speed of light (about 186,000 
miles per second). How long would it take for a radio sound to 
travel half way around the earth? (Find the answer to this question 
to the nearest hundred-thousandth of a second.) 


NUMBER OF RADIO SETS IN U.S. Study the graph at the left. 


2. In which period was the increase 
in the number of radio sets in use 
in the United States the greatest? 
The smallest? 

3. Why do you think that the 
smallest increase was between 1940 
and 1945? 

4. About how many more radios 
were in use in the United States in 
1954 than in 1930? 

5. Between 1940 and 1954, about 

1935 1940-1945. ~=«1950 +1954 What was the per cent of increase in 
eens the number of radios in use? 
6. The table below shows the approximate number of radio sets 


in use in various continents 
in 1954. About how many 


ej COntinentyeiie No. of sets. more sets were in use in the 
North America United States than in the 
(outside of U.S.) 11,000,000 rest of the world combined? 
Europe 71,000,000 ' 
Nein 18,000,000 7. The number of sets in 
South America 12,000,000 use in Europe was what per 
Australia 6,800,000 cent of the number in use 
Africa 3,900,000 in the U.S.? (Answer to the 


nearest whole per cent.) 
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Communication by Television 


When we listen, we like to see also. A lecturer, a musician, or 
an actor can convey ideas by facial expression or by actions 
when we can see him. Television enables us to both see and hear. 
Although the distances for direct television broadcasts are more 
restricted than for radio broadcasts, we are now able to televise 
directly across the whole United States. The first transcontinental 
television broadcast was made in 1951 by President Truman. 
It is estimated that there were 40,000,000 viewers. 


The table at the right below shows for each year from 1946 to 
1954 the number of television sets in use in the United States. 


1. By about how many times did 
the number of sets in use increase 
between 1946 and 1947? Between 
1948 and 1949? 


2. By what per cent did the num- 
ber of sets increase between 1948 
and 1949? Between 1949 and 1950? 


3. In which years did the number 
of sets increase by more than 100%? 


4. How many more sets were in 
use in 1951 than in 1950? In 1952 
than in 1951? In 1953 than in 1952? 
In 1954 than in 1953? 

5. There were 5 television sta- 
tions on the air in 1946. There were 440 on the air in 1954. How 
many times as many were on the air in 1954 as in 1946? 


6. The U.S. population in 1950 was 150,697,361. If every 
person viewed television at the same time, about what would 
have been the average number of viewers per set? 

7. In a recent year a large city had 2,258,470 families with 
radio sets and 1,475,000 families with TV sets. How many more 
families had radios than TV sets? 

8. Records showed that 6,500,000 TV sets with a retail value 
of $1,117,000,000 were produced in 1954. What was the average 
retail value per set? 
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Review and Practice 
ee 


Find the answers: 


1. How many degrees does the earth turn in 24 hr.? In 3 hr.? 
In 18 hr.? How long does it take the earth to turn 15°? 100°? 


2. Find the areas of the following figures: a 15-yd. square; 
a rectangle with /, 75 m. and w, 50 m.; rectangle with L, 75 va. 
and w, 50 rd.; a trapezoid with base a, 4.6 ft. base 6, 9.8 ft. 
h, 21.6 ft.; a triangle with 6, 20 ft. h, 20 ft.; a parallelogram 
with 6, 48 rd. h, 60 rd.; a circle with d, 14 m. 


3. Solve these proportions and check each answer: 
6 _3 75 AG  # we 45 24 21 


48° 4 6 15 5 27 9° 30 i760. & 

A. The circumference of a tree was 73 ft. at a point 15 ft. 
above the ground. What was the diameter of the tree at this 
point? If the tree were cut at this point, what would be the area 
of the top of the stump? (Use 37 for 1.) 

5. Total non-agricultural employment in the U.S. increased 
from 37,200,000 in 1929 to 55,200,000 in 1953. To the nearest 
whole per cent, what was the per cent of increase? 

6. On a business trip Mr. Miller flew from Boston to Chicago, 
a distance of 851 mi.; from Chicago to Dallas, 803 mi.; and from 
Dallas to Los Angeles, 1240 mi. On the return trip he flew di- 
rectly from Los Angeles to Washington, D.C. 2300 mi.; and from 
Washington to Boston, 393 mi. How many air miles had he flown 
altogether on the trip? 

7. A company experimenting with automatically processed gas- 
oline paid $17,000 for a 134-in. piece of cobalt pipe weighing 2 lb. 
To the nearest dollar, what was the cost of the pipe per ounce? 
Per inch? 

8. Mr. Keller bought a brief case for $14.95, a billfold for 
$6.50, and an overnight bag for $39.75. If the Federal tax on 
these items is 10%, what was the total amount of his bill? 


9. For the example at the right below, write the squares and 


cubes as indicated multiplication, ” ‘ — — 
find the square roots, and use can- 122 x 247 x Ni 625 
cellation to find the answer. 
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To Help You Remember ay 


The page numbers following the questions, examples, and prob- \\ 
lems tell you where to turn if you need help. \ 


» To think and talk about: 


1. Explain the meaning and use of these terms: list price, 
net price, cash discounts, trade discounts (163, 166); installment 
buying (164-165); cost, selling price, margin, overhead, profit, loss 
(169-174); Commission (175). 

2. Discuss the meaning and use of the following terms: interest, 
compound interest (183-185); company or corporation, shares, par 
value, stockholder, dividend, (194); stock exchange, broker, broker- 
age (195); bonds, quotation (196-197). 


3. Discuss the need for taxation. (chapters 13 and 14) Explain 
the meaning of each of the following terms; excise tax (213); 
income tax (220); withholding tax (221); social security tax (224); 
corporation tax (222); tariffs, ad valorem tariff, specific tariff 
(223); property tax (214); gasoline tax (218). 

4. Do you think that the knowledge of arithmetic will be in- 
creasingly helpful to you in your daily living? Discuss the reasons 
for your answer. (chapters 10-14, 17) 


> To think about and write: 


1. Make a scale drawing of your home, school, or classroom. 
Some object in your home, school, or classroom. (134, 140-141) 


2. Construct circle graphs to show how you spent a 24-hour 
day, and how you spent your money last week. (128-129, 148) 


3. Mr. Brown’s take-home pay is $4104 a year and his monthly 
expenses are: housing, 29%; food, 24%; clothing, 16%; church and 
charity, 5%; savings, 8%; education and recreation, 5%; trans- 
portation, 6%; incidentals, 7%. Make a budget to show how much 
is spent for each item per month and per year. (151) 


4. Use equations to solve these problems and check your an- 
swers: (a) Tom used $5 less than 3 of his savings to pay for 
a $19.75 rod and reel. How much money had he saved? (237) 
(b) Last month Janet earned $20. This was $4.00 more than 
3 times as much as her weekly allowance. What was her weekly 
allowance? (238) 
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Testing Yourself 


1. Add the numbers in the column at the right. 

2. Find 70% of the sum. Phe 

3. Multiply 98,730.45 by 1000. 52916.875 

4. Divide 89,307.625 by 100. Re 
89307.625 


Solve these equations: 
5.6n+9=45 2=24 7 -18=12 = + 3x— x= 20 
6. ix + 2x —1jx=30 2a+4a=144 n+ 2n+ 4n=35 


Solve these problems: 


7. How many cubic yards of earth were removed from an 
excavation 45 ft. by 30 ft. by 7.5 ft.? 


8. At $160 per M., what is the cost of 36 boards each 2 in. 
thick, 9 in. wide, and 8 ft. long? 


9. An 18-day escorted tour from Seattle to Alaska by air costs 
$825. What is the cost per day for 3 persons? 
10. The list price of a text book is $1.72 and the net price 
is $1.29. What is the per cent of discount? What is the amount 
of discount on 750 books? 


11. The Trapps bought the following furniture at a sale: a 
$379.50 davenport at 20% discount; two $69.40 lounge chairs at 
25% discount; and two $46.78 end tables at 10% discount. What 
was the total bill? 

12. The Trapps paid $50 cash and agreed to pay the balance in 
twelve monthly payments. If the carrying charge was $44.10, 
what was the amount of each payment? 


13. If the Trapps had paid cash for the furniture, they would 
have received a discount of 2.5%. How much more was the install- 
ment price than the cash price? 


14. Last year Mr. Burns drove 12,630 miles. If his car aver- 
ages 15 mi. per gallon of gasoline, and he paid an average of 
29.4¢ per gal., including taxes, what was the total cost of the 
gasoline he used during the year? 
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Understanding the Decimal Number System 


Whether you plan to enter business, fly an airplane, become 
a worker in industry, or work as a forest ranger, you will use the 
decimal number system in doing almost everything you do. 


The questions below will help you see how well you understand 
the number system. Be prepared to answer the questions and to 
discuss your answers. Use the references as needed. 


1. Why is the Hindu-Arabic system called a decimal system? 
What is the value of each place to the left of the one’s place? Each 
place to the right of the one’s place? What figures can you use 
to indicate frequency of units in any place in the number system? 
How do you use the symbol 0? (6-9) 


2. Name the value of each place in the number 7514.36. Which 
place has the smallest value? The greatest value? The lowest 
frequency? The highest frequency? (7, 9) 

3. In the number 75,140 the value of each unit indicated by 
the 7 is how many times larger than the value of each unit indi- 
cated by the 4? (7) 

4. Explain the use of transformation (changing 10 units to 1 
of the next greater value, or changing 1 unit to 10 of the next 
smaller value) in addition and in subtraction. (12-13) 

5. What are the differences in the values of the 6’s in these 
numbers: 6, 60, .6, .006, 600? (7, 9) 

6. Why is it helpful to round numbers? Round each of these 
numbers to the nearest hundred: 8336; 40,594; 469,074. (10) 


7. Using figures, write: Seven thousand nine hundred six. Two 
and four hundred thirty-six thousandths. (7, $) 
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Understanding Important Mathematical Principles 


Read each question carefully. Be prepared to answer it and to 
discuss your answer with your classmates. 


1. What kind of question does addition help you to answer? 
What are addends? What does the sum represent? (12) 


2. What kinds of questions does subtraction help you to an- 
swer? What does the minuend represent? The subtrahend? (13) 


3. What kinds of questions does multiplication help you to 
answer? What does the multiplicand represent? The multiplier? 
The product? (15) 

4. What question does a multiplication example ask when the 
multiplier is an integer? (15) When the multiplier is a frac- 
tion? (26, 37) Explain the meaning of each of these examples: 
14x 36=? 4xX48=? £.25x400=? 

5. What are the two kinds of questions that division helps 
you answer? (17) 


6. A ratio indicates a relationship between two quantities. 
Explain its meaning. (245) 

7. What is the meaning of each of these terms: fraction, 
denominator, numerator, fractional part, whole quantity? (25) 


8. Which of the following | fractions indicates the smallest 
fractional part of 12 inches? 3, @, 3, 4, 3, % 2. Which fraction 
indicates the largest fractional part of 12 inches? (26) 


9. When you change the fraction § to 7, why do you have 


half as many fractional parts? (27) 


10. When you change the fraction ? to 7, why do you have 
three times as many fractional parts? (27) 


11. When you divide a fraction by a fraction, what two methods 
may be used to find the quotient? Explain each method. (32) 


12. When the dividend is smaller than the divisor, why is the 
quotient either a common fraction or a decimal fraction? Explain 
the statement: 2+4=3=.5. (33, 35) 


13. Explain how you would multiply or divide by 10, 100, or 
1000. (39) 
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Understanding Common Fractions, Decimals, and Per Cents 


Consider carefully each question or statement. Be prepared 
to explain your answers to your classmates. 


1. What are the differences between decimal fractions and 
common fractions? (25, 35) 


2. In what ways are addition and subtraction of decimal frac- 
tions similar to addition and subtraction of whole numbers? 
What is the important difference? (36) 


3. In the decimal fraction .876 how many times larger is the 
value of each unit indicated by 8 than the value of each unit 
indicated by 7? How many times larger is the value of each unit 
indicated by 8 than the value of each unit indicated by 6? (9) 


4. In what ways is the multiplication of decimal fractions 


similar to the multiplication of integers? What are the impor- | ~~, 


tant differences to be remembered? (37) 


5. Rearrange these decimal fractions according to value from 
largest to smallest: .002, .04, .7 (3) 


6. What is the meaning of per cent? In what way is a per 
cent like a decimal fraction? (45-46) 


7. How do you change a common fraction to a decimal fraction? 
A common fraction to a per cent? (45-47) 


8. How do you change a decimal fraction to a per cent? (45-46) 
9. How do you change a per cent to a common fraction? (47) 
10. How do you find a percentage of a number? (48) 


11. How do you find what per cent one number is of another 
number? (54) 


12. How do you find the whole quantity when a percentage and 
the per cent of it are known? (56) 

13. Read these numbers as per cents: 2, 3.45, .36, .05, .015, 
.005. (45-46, 49-50) 

14. Read these numbers as decimal fractions or mixed decimals: 
347%, 85%, 20%, 6%, .4%, .0025%. (45-46, 49-50) 

15. Read these common fractions as decimals and then as per | 
cents: 3, 3, % 10 8 8 (47) 
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Understanding Measures and Formulas 


Read each question or problem carefully. Then decide upon your 
answer. Be prepared to discuss your answers. 


1. What are some of the most frequently used units of measure 
in the United States? (75-81, 282) 


2. What are the three basic units of measure in the metric 
system? Why is the metric system of measure a decimal system? 
What are its advantages? (89-90, 93-96, 283) 


3. What standardized units of measure have you used recently? 
How did you use them? 


4, Discuss time zones around the world. (82-83) 


What are the correct answers for these questions? (282-283) 


5. Lyd. =? i. =? m. 6. 1m. =? dm. =? cm. =? mm. 
7. Lm. =? vd. 8. l yd. =?m. =? dm. =? cm. =? mm. 
o, 1 wu. = Fit. 10. 1 lb. =? oz. 11. 4860 lb. =? T. 
12. 240 hr. =? da. 13. 10 dl. =?1.=? dm’. 
14. 1 time zone = ?°=?hr. (81) 15. 12 br, =?° (81) 


16. A straight angle = ?° (01) 17. A right angle = ?° (101) 
18. An ? angle is ‘smaller than a right angle. (101) 

What is the meaning of each of these formulas? (106-110) 
19. A=bh 20.A4=82 21. A=3bh 22. A=3(b'+ b%)A 
23. A= tr? 24. V=s3 25. V=lwh 26. V= BA 


27. A cylindrical tank is 14 feet in diameter and 16 feet high. 
How many gallons of water will it hold? (1 cu. ft. = 73 gal.) (110) 


28. The gable of Fred’s house is 28 feet wide at the bottom 
and 8 feet high. What is its area in square yards? (106) 


29. Roy’s father made a business trip to Europe. While there 
he rented a car at $5 a day plus 5¢ per km. If he kept the car 
2 days and drove 280 km. the first day and 145 km. the second day, 
how much did he pay? (30-91) 
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Understanding Equations, Ratio, and Proportion 


Read each question and problem carefully before attempting to 
give an answer. Be prepared to discuss your answers in class. 

1. What does an equation show? How is the unknown number 
in an equation represented? (229-230) 

2. Is each of the following expressions an equation? Tell 
why. (229-230) 
9+6=15 7X8 = 56 144—8=6 24+4=6 
+5 = 13 y—6=18 Sx 35 x+4=3 


3. How is a formula like an equation? (241) 

4. Explain the meaning of this rule: If both sides of an equation 
are increased, decreased, multiplied, or divided by the same 
number, the results are equal. (231-232, 234-235) 

5. Solve these equations and be ready to tell how you solved 
each one: (231-232, 234-235) 
fps = 21 y-9=24 40=x4+14 x 
30=y-—10 3x=27 dy = 27 6 


6. What is the meaning of ratio? In what way is a division 
example like a ratio? How does a fraction show the ratio between 
two numbers? — (245-246) 

7. Read each ratio and reduce it to simplest form as a fraction: 


9:12 4:8 8:32 24:48 25:75 xy 13:43 


8. What is the meaning of proportion? How many terms are 
there in a proportion? When a letter is used as one of the terms, 
what is it called? (249) 


9. Find the unknown number in each proportion: (249-250) 


4 
— —~= 64 
18 a 


2% 48 x 4 x _ 27 x_ 12 
iz 72 36 24° «+18 2 3 


Explain how to solve each problem below. (237-250) 
10. John said, “My age is 14, which is 6 years less than 3 of 
my father’s age. What is my father’s age?” 
11. Betty’s mother bought frozen orange juice @ 4 cans for 76¢. 
At this rate, what would 10 cans cost? 


Understanding the Meanings of Mathematical Terms 


On this page and the next are groups of mathematical terms. 
Following each group of terms are statements about their mean- 
ings. Find the correct statement for each term. 


1. Terms related to the decimal number system. 


quality (6) frequency (7) place value (7) transformation (6, 12, 13) 
periods (6) notation (6) computation (6) decimal fraction (9) 
integer (6) quantity (6) mixed number (9) rounded number (10) 


(a) A number consisting of an integer and a common fraction. 
(b) The part of a number to the right of the decimal point. (e) 
Using numbers to find answers. (d) Position in the decimal system 
of notation. (e) An amount. (f) Changing 10 units in the 
decimal system to 1 of the next larger unit, or changing 1 unit to 10 
of the next smaller unit. (¢) Whole number. (h) The system of 
writing numbers. (i) The divisions into which large numbers are 
divided. (j) The kind of quantity. (k) Tells how many decimal 
units there are in a place in a number. (1) A number that has been 
changed to the nearest ten, hundred, etc. 


2. Terms related to forms and figures. 


circle (105) degree (81) trapezoid (106) parallel lines (101) 
cube = (109) perimeter (76) diameter (107) parallelogram (101) 
angle (102) square (101) rectangle (101) circumference (107) 
radius (107) volume (109) triangle (104) hypotenuse (116) 


(a) A 4-sided flat surface with opposite sides parallel. (b) 
The line from the center of a circle to the circumference. (c) 
A rectangle with all sides equal. (d) The distance around a flat 
surface. (e) A flat surface bounded by a curved line that is every- 
where equally distant from the center. (f) A solid with 6 square 
surfaces. (g) The space between two lines that meet at a point. 
(h) A flat surface bounded by 3 straight lines. (i) A 4-sided flat 
surface with only 2 sides parallel. (j) A parallelogram all of whose 
angles are right angles. (k) A line across a circle through the 
center. (1) The line that bounds a circle. (m) A unit of circular 
measure. (n) The side of a right triangle that is opposite the 
right angle. (0) Lines that run in the same direction and are 
everywhere the same distance apart. (p) The space occupied by 
a solid. 
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More Mathematical Terms and Their Meanings 


For each group below find the correct statement for each term. 
3. Terms related to fundamental processes. 


addend (12) dividend (17) cancellation (30) partial product (15) 
divisor (17) product (15) minuend (13)  subtrahend (13) 
sum (12) quotient (17) multiplier (15) multiplicand (15) 


(a) A number which is to be divided into equal groups, or into 
a number of groups of equal size. (b) The number by which you 
divide another number. (c) One of the numbers that is to be added. 
(d) The number you get when you divide one number by another 
number. (e) The number from which a smaller number is sub- 
tracted. (f) A number which is to be multiplied by another num- 
ber. (g) The number to be subtracted from a larger number. (h) 
The total of two or more numbers. (i) The total of a number of 
equal groups found by multiplying. (i) The part of a product 
which you find when you multiply by one of the figures in a 
multiplier of two or more places. (kK) Dividing a numerator and a 
denominator by the same number in the multiplication of common 
fractions. (1) The number by which you multiply another number. 


4. Terms related to business transactions. 


taxes (213-18) interest (183-84) | discount (54) dividends (194) 
margin (169) stocks (194-95) percent (45, 54) commission (175) 
base = (48) profit (170) net price (53, 163) | percentage (48) 
rate (48) bonds (196-97) _—_ principal (184) overhead (170) 


(a) Promises of governments or business corporations to pay 
principal and interest on money invested. (b) Per cent or amount 
paid to salesmen on amount of sales. (¢) Per hundred. (d) Amount 
earned on stocks. (e) Margin minus overhead. (f) The cost of 
conducting business. (g) The difference between the cost and the 
selling price of an article. (h) The quantity of which a percent- 
age is found. (i) Amount of money on which interest is computed. 
(i) The product of a number multiplied by a per cent expressed as 
a decimal fraction. (k) Money paid for the use of money. (1) 
Money paid by citizens to defray expenses of government. (m) The 
per cent of interest or discount. () Shares in a business cor- 
poration. (0) Per cent or amount of reduction in price. (p) The 
price after discount is deducted. 
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Interpreting Graphs 


Study the graphs on this page and answer the questions about 
them. In the first graph the per capita income figures are rep- 
resented by index 
numbers based on 
100 as the average in- 
come for 1947-49, 


1. For every $100 
of average per capita 
income for 1947-49, 
how many dollars was 
the per capita income 
for 1947? For 1948? 


2. In what year 
did the per capita income decrease? In what year did the per capita 
income increase most? 
HOW THE CONSUMER DOLLAR 


3. Between 1947 and 1953 did IS SPENT 
the per capita income or the cost 
of living increase more? 


4. What does the graph show 
about the relation between per 
capita income and cost of living? 


5. What do you think would 
happen if the cost of living in- 
creased and per capita income 
remained the same? 


6. If a family spends $4000 a 
year, how much, on the average, does it spend for housing? For 
food? For other expenses? 


130 


———__ PER CAPITA INCOME 


1947 1948 1949 1950-1951 1952-1953 


OTHER EXPENSES 
39¢ 


7. Why is it necessary to irrigate some farm lands? 


8. About what per cent of water available is being used for 
irrigation? What per cent is unused? 


WATER AVAILABLE FOR 


IRRIGATION (UNITED STATES)—> 


UNUSED — 1080 USED - 170 


1250 BILLIONS OF GALLONS =§=<———______—_ > 
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Testing Your Ability to Add and Subtract Accurately 


Find the answers for the examples and problems below: 
iL. Fld 6205 $9536.05 3613 $.07 4.856 
324 2806 8412.25 7172 85 .908 

453 9023 2008.50 2803 mi Es 543 
+708 +3489 +4793.30 +4952 +.90 +28.007 


2. $84.75 5874 $700.02 5000 $682,276.05 
—64.52 3998 —43795 —3001  —397,598.75 
3. § 722 ~~ 608 76 700 658 183 
=i 4348-28 «= 48 499 362 _ 


4. Mr. Smith bought the following articles for his new home: 
one chair, $37.85; one table, $48.60; one desk, $94.50; one foot- 
stool, $14.75; and one rocker, $29.50. What was the total amount 
of his bill? 

5. Mr. Jones bought a new car for $2400. He sold it after 
three months for $1850. Without considering operating expenses, 
find how much the use of the car for the three months cost Mr. 
Jones? : 

6. James earned $18.50 per week. He estimated his weekly 
expenses to be: car fare, $1.60; lunch, $2.25; laundry, $1.25; 
and incidentals, $.65. How much was left after expenses? 

7. Mary was secretary-treasurer for her class. At the be- 
ginning of a month her record book showed a balance of $48.00. 
During the month bills for the class party were $14.50 and $10.35. 
What amount was left after Mary paid the bills for the party? 

8. A farmer bought the following: 1 bag of flour, $1.85; 1 
Ib. of coffee, $.98; 1 bag of potatoes, $.45; 2 lb. of bacon, $1.80; 
10 lb. of sugar, $1.40. He gave the clerk $10.00. How much 
change did he receive? 

9. A clerk’s sales for a week were: Monday, $75.00; Tuesday, 
$150.00; Wednesday, $90; Thursday, $110.65; Friday, $115; and 
Saturday, $225.65. What was the total amount of his sales for the 
week? 

10. Mr. Jones bought a farm for $18,500. After three years 
he sold it for $23,000. If he had spent $2500 in improvements, 
how much profit did he make? 
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Testing Your Ability to Multiply Accurately 


Find the answers for the examples and problems on this page: 


1. 4622 2611 2612 8745 4524 4352 5465 
x4 x7 x4 x5 x7 x8 x6 


2 sr 17 16 29 35 28 68 99 88 
X22 X57 X62 X25 X24 X34 x57. X99 X77 


as 216 325 784 352 4853 7236 
x42 X33 456 486 <7865 6855 


4.3X%% 82X% 8X33 42319 BXe 24g x 125 


5. 7.6 39 46 2.80 376.3 2.763 
x8 X8 2 X38 5.0 4 X2.454 8.655 


6. In one month a salesman sold 14 automobiles at an average 
price of $1850 each. What was the total amount of his sales for 
the month? 

7. An eighth grade class bought the following articles for a 
picnic: 32 bottles of milk at 9¢ per bottle, 60 sandwiches at 
12¢ per sandwich, 4 boxes of potato chips at 48¢ per box, and 32 
candy bars at 6¢ each. What was the total cost of the articles 
purchased for the picnic? 

8. A high school class sold magazine subscriptions to raise 
money for a gift to the school. The sales were: 36 subscriptions 
to McCalls magazine at $3.00 each, 24 subscriptions to Newsweek 
at $6.00 each, 28 subscriptions to Life magazine for $6.75 each, 
22 subscriptions to Adlantic Monthly for $6.00 each. What was 
the total amount of the sales? 


9. In one morning at his roadside stand, Jerry sold 43 bushels 
of potatoes @ $1.25 per bushel, 82 pounds of honey @ $.98 per 
pound, 8 pounds of tomatoes @ $.45 per pound, 14 pounds of beans 
@ $.24 per pound, and 74 pounds of bacon @ $.85 per pound. 
What was the total amount of his sales that morning? 


10. An automobile dealer sold 75 used cars at an average price 
of $365 each. What was the total amount of money he received 
for these used cars? 


278 


Testing Your Ability to Divide Accurately 


Find the answer for each example and problem on this page: 


1. 8)848 9)399 25)500 36)5736 44)913 28)9975 
2. 56)3052 20)1690 25)9240 12)8104 75)18450 
3. 4.25) 8364 3.68) 6440 444) 46065 755) 57078 
4.6)84 7)49 8)432 5).575 10)348 8)1.872 
5. .8)2.4 5) 2.45 .16)6.72 —.07)57.4 444) 78.477 
6. $3.75) $37.50 $.25) $26.50 75.6)568.89 $8.80)$45997.60 
7. 475.5 + 100 250+ 1000 3480+ 10 785 + 100 
8.15+2 3+3 183+2 35+3 72327 238+ 41 
9.42=30f? 55=80f? $5.00=10f?  $480=2of? 
10. 50 = ?% of 150 25 = 2% of 750 60 = 7% of 360 


11. Mr. Smith decided to distribute a bonus of $8500 equally 
among 125 employees. How much bonus did each receive? 

12. The sixth grade class used 183 yards of ribbon on 25 Christ- 
mas wreaths. How much ribbon did they use per wreath? 

13. A senior class sold $87.50 worth of candy. If the candy 
was sold at $.35 a pound, how many pounds were sold? 

14. Mr. Smith sold 7 of his books to a dealer. What per cent 
of this books did he sell? What per cent of his books did he have 
left? 

15. The assessed property evaluation of a city was $42,500,000. 
The population of the city was 3500. To the nearest dollar, what 
was the average property evaluation per person? 

16. A roll of rope contained 75 feet. If it were cut into 73-foot 
lengths, how many lengths would there be? 

17. Arizona had a population of 499,261 in 1940. To the nearest 
whole per cent, what was the per cent of increase by 1950 if the 
population increased by 250,326 persons? 
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Testing Your Ability to Understand and to Use Per Cents 


1. Write each of these decimal fractions or mixed decimals as 
a per cent: 873, .75, .0025, 2.25, .685, .03. 


2. Write each of these per cents as a decimal fraction or a 
mixed decimal: 1.5%, 1623%, 520%, 101%, 52%. 


3. Write each of these per cents as a common fraction or a 
mixed number: 75%, 333%, 622%, 325%. 


Find the answer for each example and problem below: 


4. 25% of $324 =? 3% of $250 =? 375% of 400 =? 
5. 4 = ?% of 400 50 = ?% of 20 $9 = 2% of $300 
6. 108 = 36% of ? PA. = 73% of ? 2.8 = 56% of ? 


7. Multiply each of the following numbers by 10. By 100. 
By 1000: 3.5, .75, .245, 47.86. 
8. Divide each of the following numbers by 10. By 100. By 
1000: 745, 36, 8000, 32.8. 
9. For each example change the divisor to a fraction and find 
the quotient: 534 + .75, 852 + 334, 75.6 + .83, 288 + 123 
10. Three persons had dinner at a restaurant. The bill was ve 
If 15% of the bill was added as a tip, how much change did the 
person who paid the bill have left from $10? 
11. Linda is saving her money to purchase a new pair of skates. 
She has saved $2, which is 25% of the cost of the skates. What 
is the cost of the skates? 


12. How much money must there be in a savings account to 
yield $25.20 at the end of 1 year at 3%? 

13. In 1954 the enrollment in a junior high school was 775 
students. 186 were in the ninth grade. What per cent of the 
enrollment was ninth graders? 

14. A business firm mailed 3600 letters in one day, of which 
663% were mailed to addresses in the U.S. The other letters 
were mailed to addresses in Canada. How many were mailed to 
addresses in the U.S.? How many were sent to Canada? 
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Testing Your Ability to Interpret and to Solve Problems 


1. At a sale Henry bought a baseball glove for $2.25. The 
original price of the glove was $3.00. What per cent of the 
original price did he save? 

2. A school lot is 81 yards long and 56 yards 2 feet wide. 
What is the area of the school lot? 

3. Mr. Benson’s car averages 15 mi. per gallon of gasoline. 
After an 800-mile trip, during which he bought no oil, Mr. Benson 
changed the oil in his car, using 6 quarts. With the price of gas 
at $.26 a gal., and oil at $.30 a qt., find the cost of the gas and 
oil for the trip. 

4, A family owns a home that is assessed at $18,000. If the 
tax rate is $1.043 per hundred dollars, what is the total amount 
of the taxes on the property? 

5. Mr. Jones purchased four new automobile tires at a price 
of $24.65 each. He paid $.50 per tire to have them installed on 
his car. What was his total bill? 

6. A saleswoman sold 33 yd. of cloth at $.75 per yd., 24 yd. of 
ribbon at $.15 per yd., 83 yd. of drapery material at $4.50 per 
yd. The customer was given 10% discount. How much did he pay? 


7. A real estate broker sold a house at 5% commission. His 
commission was $1250. What was the selling price of the house? 


8. Mrs. Smith bought a washing machine for $395. She paid 
$95 cash and agreed to pay the balance in monthly installments 
of $20. If the store added a carrying charge of $20, how many 
installments must Mrs. Smith pay? 

9. A baseball team won 45 games and lost 15 games one season. 
What per cent of the games were won? What per cent were lost? 

10. A merchant bought 24 pairs of shoes at the wholesale price 
of $8.55 a pair. He figured-overhead at 10% of the selling price, 
and he wanted to earn 15% profit. What did he find was the re- 
quired selling price of shoes per pair? 

11. An advertisement gave the price of a ?-ton Mitchel Air 
Conditioner unit as $269.90. It was offered at a 10% discount, 
and the purchaser was given the opportunity to pay in 10 monthly 
payments. What was the amount of each payment? 
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TABLES OF MEASURES 


Weight 
27.34 gr. = 1 dr. 
16 dr. = 1 oz. 
7000 gr. | 
256 dr. -=1 Ib. 
16 oz. 
100 lb. = 1 ewt. 
20 cwt. | _ 
2000 Ih. f=" 7 
2240 lb. = 1 long ton 
Liquid 
3 tsp. = 1 tbs. 
2 tbs. | _ 
8 fl. dr.J a le 
8 fl. oz.) _ 
16 ta, [= ** 
16 fl. oz. | _ 
De. Lb pt 
2 pt. = 1 at. 
A qt. = 1 gal. 


313 gal. = 1 bbl. 


Square 
144 sq. in. = 1 sq. ft. 
9 sq. ft. = 1 sq. yd. 
30; sq. yd. = 1 sq. rd. 
160 sq. rd. = 1A. 
640 A. = 1 sq. mi. 


1 sq. mi. = 1 section 


Circular 
60” (seconds) = 1’ (minute) 
60’ = 1° (degree) 
360° = 1 circle 


Counting 


12 units = 1 doz. 
12 doz. = 1 gro. 
20 units = 1 score 
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Length 

12 in. = 1 ft. 

36 in.) _ 

as, [= bat 

164 ft.) _ 

4 rd. = 1 ch. (chain) 

rome had = 1 fur. (furlong) 

5280 ft. 

1760 yd 

320rd. ¢}=1mi 

80 ch 

8 fur. 

6080.2 ft. = 1 nautical mi. 

Dry 

2 pt. = 1 qt. 
8 qt. = 1 pk. 
4 pk. = 1 bu. 
Cubic 


1728 cu. in. = 1 cu. ft. 
27 cu. ft. = 1 cu. yd. 
231 cu. in. = 1 gal. 

14 cu. ft. = 1 bu. 


Time 
60 sec. = 1 min. 
60 min. = 1 hr. 
24 hr. = 1 da. 
7 da. = 1 wk. 
30 da. = 1 mo 
52 wk. = 1 yr. 

365 da. | __ 1 
12m) 
366 da. = 1 leap yr. 
10 yr. = 1 decade 
100 yr. = 1 century 


TABLES OF METRIC MEASURES 


Length 
10mm. = 1 cm 
10cm. =1dm 
10dm. =1m. 
10m. =1dkm 
10 dkm. = 1 hm 
10hm. = 1 km 

Equivalents 

lm. = 39.37 in. or about 1.1 yd. 
1 yd .9144 m. or about .9 m. 


1 mi. 
Square 
100 mm?2, = 1 em?. 
100 cm2. = 1 dm 
100 dm2. = 1 m?. 
100 m2 = 1 dkm? 
100 dkm?. = 1 hm? 
100 hm?, = 1 km? 
Equivalents 


1 m?. (ca) = 1.196 sq. yd. 
119.6 sq. yd. 


1 dkm?. (a) 
1 hm?. (ha) = 2.47 A. 
1 sq. in. = 6.45 cm?. 
1 sq. yd. = 0.84 m?, 


1 sq. ft. = .093 m?. 

l acre = .405 ha?, 
Liquid 

10 ml. = 1 cl. 

10cl. =1 dl. 

10dl. =11 

101. = 1 dkl. 

10 dkl. = 1 hil. 

10hl =1kl. 


1 ier, = .62137 mi. or about .62 mi. 
= 1.6093 km. or about 1.6 km. 


Cubic 


1000 mm. = 1 cm, 
1000 cm?. = 1 dm. 
1000 dm3. = 1 m3, 


Equivalents 


Equivalents 


11. = 1.06 lig. qt. 
11.= .91 dry at. 
1 1,= ,265 gal. 

1 liq. qt. = .951. 
1 dxy qt.— 1.11, 
1 gallon = 3.81. 
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Index 


Accounts, 188-91 
Addition 
checking, 12 
in equations, 232, 233, 237 
in problem solving, 14, 20 
in tests, 24, 44, 60, 80, 88, 100, 
120, 132, 143, 160, 200, 212, 
228, 268 
meaning of, 12, 14, 20 
of common fractions, 28 
of decimal fractions, 36 
practice and review, 12, 14, 20, 
22, 28, 36, 42, 58, 70, 80, 130, 
158, 242, 254 
terms in, 12 
Angles 
acute, 102 
constructing, 10+ 
meaning of, 102 
measuring, 103-0+ 
obtuse, 102 
right, 102 
straight, 102 
Area 
of circle, 108 
of parallelogram, 106 
of rectangle, 77, 106 
of square, 77, 106 
of trapezoid, 106 
of triangle, 106 


Banking, 181-86, 188-91 

Base, 48, 56 

Bonds, 196, 197 

Borrowing, 183-84, 186-87 
Budgets, 145-46, 149-52, 156 
Buying and selling, 161-77, 195 


Cancellation, 30, 32 
Checking 
addition, 12 
division, 17 
equations, 231, 232, 234, 235 
multiplication, 15 
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subtraction, 13 


Circles, 105, 107-08 
Commission, 175-77 
Compound interest, 185 
Consumer spending, 148-53 
Corporation stocks, 194-95 
Cost, 169, 173 

Cube, 109 

Cylinder, 110 


Decimal fractions 


addition of, 36 

changing to common fractions, 47 

changing to per cents, 46 

division of, 38 

in tests, 60, 72, 88, 100, 120, 148, 
268, 277-80 

meaning of, 9, 35-38 

multiplication of, 37 

practice and review, 35-39, 42, 45, 
46, 50, 58, 70, 86, 118, 130, 158 
178, 242, 254, 271 

subtraction of, 36 


Decimal system, 6-10, 269 
Discount, 52, 53, 55, 163, 166-68 


cash, 163 
order of, 168 
retail, 163 
trade, 166 


Division 


by 10; 100; or 10Q0; 39 

checking, 17 

in equations, 234, 238-39 

in problem solving, 18, 20 

in tests, 24, 44, 60, 72, 88, 100, 
120, 132, 143, 160, 200, 212, 
244, 268, 279 

meaning of, 17, 18, 20 

of common fractions, 32-33 

of decimal fractions, 38 

practice and review, 17, 19, 22, 
32-34, 38, 39, 42, 58, 70, 86, 
118, 130, 158, 178, 242, 254 

terms in, 17 


Dollars and cents 
adding, subtracting, multiplying, 
and dividing, 12, 13, 15, 17, 
19, 36 


Kistimating answers, 68 
Equations 
and formulas, 241 
and proportions, 249-50 
checking, 231-34, 237-40 
in tests, 268, 273 
meaning of, 229-32 
practice and review, 231-36, 238- 
40, 243, 254, 266 
solving, 231-35, 237-39 
unknown numbers in, 229-32 
with more than one unknown, 240 
Iiqual ratios, 248-49 


Ilat surfaces 
circle, 105 
parallelogram, 101, 105 
rectangle, 101, 105 
right triangle, 116-17 
square, 77, 105 
trapezoid, 105 
triangle, 101, 104-05 
Formulas 
area, 77, 106, 108 
circumference of a circle, 107 
triangle, 116 
interest, 184 
perimeter, 76 
volume, 78, 109-10 
using, 63-64, 106-10, 116, 184 
Fractions, common 
addition of, 28 
changing terms of, 27 
changing to decimal fractions, 47 
changing to per cents, 47 
division of, 32-33 
fraction, fractional part, whole 
quantity, 25, 26, 34 
in tests, 44, 60, 72, 120, 132, 143, 
200, 212, 228, 256, 280 
least common denominator, 27 
meaning of, 25 


multiplication of, 30 

practice and review, 28-34, 58, 
70, 86, 98, 130, 158, 198, 242 

subtraction of, 29 

terms, 25-28 


Graphs, 121-29, 147 
bar, 121, 123-24, 129, 204, 207, 
222, 262, 264 
circle, 121, 128-29, 204, 217-19 
line, 125-27 
picture, 122-23, 129, 258 
reading, 121-29, 204, 217-19, 222, 
258, 262, 264, 276 
Governments 
and public schools, 209 
city, 208-09, 217-18 
cost of, 201-05, 217-19 
federal, 202-06, 218-19 
services, 201-02, 204, 207-09 
state, 201, 207 


Incomes, tax on, 220-22 
Interest, 181-87 


Maps, 133, 136-37 
Margin, 169-73 
Mathematical terms, 274-75 
Mathematical principles, 270 
Meaning 
of addition, 12, 14 
of common fractions, 25-26 
of decimal fractions, 9, 35 
of decimal numbers, 6-10 
of division, 17-18 
of multiplication, 15-16 
of per cent, 45-46, 48, 56 
of subtraction, 13-14 
of Roman numbers, 11 
of round numbers, 10 
of zero, 7 
Measures 
adding, subtracting, multiplying, 
and dividing, 76 
cubic, 78, 94 
circular, 81 
dry, 80, 95 
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Measures (continued) 
importance of, 73, 74 
linear, 74-76, 90-91, 282, 283 
liquid, 80, 95, 282, 283 
lumber, 85 
metric, 89-96, 283 
of time, 82-83, 282 
of volume, 78, 94 
of weight, 79, 96 
practice and review, 86, 98, 118, 
130, 158, 178, 198, 242 
square, 77, 93, 282, 283 
tables of, 90, 93-96, 282-83 
Metric measures 
meaning of, 89-96 
of area, 95, 283 
of length, 90, 283 
of volume, 94, 283 
of weight, 95, 283 
tables, 90, 93-96, 283 
United States equivalents, 90, 91, 
93, 94, 95, 96, 283 
Mixed numbers, 27-33 
Money orders, post office, 193 
Multiplication 
by 10; 100; or 1000; 39 
checking, 15 
in equations, 235, 237, 239 
in problem solving, 16, 20 
in tests, 24, 44, 60, 72, 88, 
100, 120, 132, 143, 160, 200, 
212 
meaning of, 15, 16, 20 
of common fractions, 30 
of decimal fractions, 37 
practice and review, 15, 22, 30, 
34, 36-37, 39, 42, 48-50, 53, 
58, 70, 86, 118, 130, 158, 178, 
242, 254 
Multi-step problems, 65-68 


Net price, 163 
Numbers 
meaning of, 5-11, 269 
reading and writing, 6-11, 269 
Roman, 11 
rounded, 10 
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One-step problems, 62-64 
Overhead, 171-73 


Parallelogram, 101, 105, 106 
Percentage, 48, 54, 56 
Per cents 
changing to common fractions, 47 
changing to decimal fractions, 46 
finding the base, 56 
finding the per cent, 54 
finding the percentage, 48 
in tests, 60, 72, 88, 100, 120, 132, 
143, 160, 228, 244, 268 
meaning of, 45, 46, 48-50, 54, 56 
practice and review, 45-58, 70, 86, 
98, 130, 158, 198, 245, 266 
related to common fractions, 47- 
50, 53-54, 56 
related to decimal fractions, 46- 
50, 56 
terms in, +8, 54, 56 
Perimeter, 76 
Place value, 7, 8, 9, 12, 18, 15, 17, 
36, 37, 38 
Practice 
examples, 12, 13, 15, 17, 19, 
22, 28-30, 33, 36-38, 42, 46- 
50, 53, 55, 58, 70, 77, 79-80, 
93, 94, 98, 107, 108, 114-16, 
118, 130, 158, 165, 167, 169, 
171, 177, 178, 183-87, 190, 198, 
203, 207, 229-40, 242, 246-50, 
254, 266 
problems, 12, 14, 16, 18, 20-22, 
24, 31, 40-42, 50-58, 61-70, 
78-80, 84-86, 91-98, 106, 108- 
11, 117-18, 130, 141, 146, 148- 
58, 161-78, 181-82, 184, 186, 
188-89, 191-95, 198, 202-10, 
213-18, 220-21, 223-26, 232-39, 
242, 251-54, 257-66 
Principle, 183-86 
Problem situations 
Banks and banking, 181-92 
Budgets and accounts, 54, 129, 
145, 146, 149-57, 204, 207, 208, 
217, 219 


Problem situations (continued) 
Business practices, 161-78, 183, 
194-95, 197, 222-23 
Buying and selling, 52-53, 55, 
161-78, 195 
Day by day experiences, 14, 31, 
64-69, 117, 145-46, 149-51, 153, 
163-65, 181-91, 218, 220-21, 
245, 248, 253 
Financial records, 145-57, 191, 
203, 207-08 
Governments, their services and 
costs, 156-57, 193, 196, 201-09, 
213-25, 257, 261 
Life in these United States, 40- 
41, 51, 56-57, 62, 66-68, 122- 
29, 147-48, 152-57, 181-97, 201- 
09, 213-25, 257, 265 
Managing money, 54, 129, 145- 
57, 163-65, 181-93, 195-97, 203- 
05, 207-08 
Play and recreation, 5, 54, 69, 91, 
134-35, 245, 248-49 
Taxes and taxation, 213-25 
Transportation and communica- 
tion, 21, 85, 193, 201, 258-65 
Using measures, 75-85, 89-97, 106- 
11, 117, 126, 133-41, 251-53 
Problem solving, 14, 16, 18, 20, 34, 
40, 48, 54-56, 62-69, 90-91, 95, 
97, 106-10, 116, 163, 166-68, 
170-71, 174-75, 177, 183-86, 213, 
215-16, 218, 220-21, 223-24, 
231-32, 234-35, 237-40, 249-51 
In tests, 24, 44, 60, 72, 88, 100, 
120, 132, 144, 160, 180, 200, 
212, 228, 244, 256, 268 
Multi-step problems, 67-69 
One-step problems, 62-64 
Two-step problems, 65-66 
Profit, 170-73, 222 
Property tax, 214-16 
Proportions, 249-53 
and equations, 249-50 
solving, 249-53 
terms of, 249-50 
Protractor, 103-04 


Rate, 48, 53, 56, 163, 167, 175, 
76, 183-85, 187, 197, 215-16, 218, 
223 
Ratio 
between fractions, 246 
between numbers, 245, 247 
finding, 245-48 
meaning of, 245-47 
terms of, 245 
Rectangle, 101, 105-06 
Rectangular solid, 109 
Review 
of addition, 12, 14, 20, 22, 28, 
36, 42, 58, 70, 80, 130, 158, 
242, 254, 270 

of common fractions, 28-34, 58, 
70, 86, 98, 130, 158, 198, 242, 
254, 271 

of decimal fractions, 35-42, 70, 
86, 118, 130, 158, 178, 242, 
254, 271 

of division, 17-22, 32-34, 38-39, 
42, 58, 70, 80, 118, 130, 158, 
178, 242, 254, 270 

of equations, 242, 254, 273 

of measures, 86, 98, 118, 130, 158, 
178, 198, 242, 266, 272 

of multiplication, 15-16, 20, 22, 
30, 34, 36-37, 39, 42, 48-50, 
53, 58, 70, 80, 118, 130, 158, 
178, 242, 254, 270 

of per cents, 45-58, 70, 86, 98, 
130, 158, 198, 245, 266, 271 

of proportion, 266, 273 

of ratios, 254, 273 

Review 

oral, 23, 43, 59, 71, 87, 99, 119, 
131, 142, 159, 179, 199, 227, 
243, 255, 267, 269-73, 275 

written, 23, 43, 59, 71, 87, 99, 
119, 131, 143, 159, 179, 199, 
227, 243, 255, 267, 269-73, 275 

Review and practice, 22, 42, 58, 70, 

86, 98, 118, 130, 158, 178, 198, 
210, 226, 242, 254, 266, 269-76 
Right triangle, 101, 116-17 
Roman numbers, 11 
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Savings and savings accounts, 181- 
82, 185 
Scale drawings, 133-41 
comparing scales in, 137, 141 
in illustrations, 141 
making, 134-35, 137-38, 141 
reading, 134-35, 137-41 
to represent time, 138 
to represent distance, 133, 135, 
137, 139-40 
using, 133-41 
Selling price, finding, 169, 174 
Small loans, 187 
Social security, 224 
Solids, 109-10 
Square, 105-06 
Square of a number. 112-13 
Squares and square roots, 112-15, 
120, 132, 143 
Square root, finding 
approximate method, 115 
exact method, 113 
Stock, corporation, 194-95 
Subtraction 
checking, 13 
in equations, 231, 233, 238 
in problem solving, 14, 20 
in tests, 24, 44, 60, 72, 88, 100, 
120, 132, 143, 160, 200, 212, 256 
meaning of, 13-14, 20 
of common fractions, 29 
of decimal fractions, 36 
practice and review, 13, 22, 28- 
29, 36, 42, 53, 55, 58, 70, 86, 
130, 158, 198, 242, 254, 270, 277 
terms in, 13 


Tables 
of measures, 90, 93-96, 282-83 
reading and using, 41, 50, 54, 
83-84, 90-97, 114-15, 122, 126, 
128, 138, 148, 152-53, 156-57, 
185-86, 193, 195, 197, 206, 
208, 216, 220-21, 223-24, 261, 
264-65 
Tariffs, 223 
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Taxes, 213-25 
corporation, 222 
excise, 213 
income, 220-22 
property, 214-17 
sales, 218 
social security, 224 
Tax rate, 215-16, 218 
Terms 
for angles, 101-04 
for decimal numbers, 6-10 
for graphs, 121, 126-27 
for surfaces and solids, 101, 105- 
10, 116 
in addition, 12 
in banking, 181-85, 194-97 
in business, 53; 55, 162-63 
in common fractions, 25-27, 32, 34 
in division, 17, 32 
in equations, 229 
in measures, 75-83, 85, 89-90, 
93-96, 102 
in multiplication, 15 
in per cent, 45, 48, 54, 56 
in proportions, 249-50 
in ratio, 245 
in taxation, 213-14, 218-21, 223- 
24 
Tests, 24, 44, 61, 72, 88, 100, 120, 
132, 143-44, 160, 180, 200, 212, 
228, 244, 256, 268, 277-81 
final, 277-81 
mid-year, 143-44 
Time, 82-84, 282 
Trapezoid, 105-06 
Triangles, 101, 104-06, 116 
constructing, 104 
Two-step problems, 65 


Volume, 78, 94, 109-10 


Weight, measures of, 79, 96, 282, 
283 


Zero, 7 
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